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Outline of GC Column

Outline of GC Column

Welch Materials have concentrated on GC R&D and production for many years, and each column would be tested strictly before selling
with attached column report. Welch columns are characterized by stable properties, high column efficiency and good reproducibility.
Welch Gas column can be divided into two types: WM Series High Performance GC Column and WEL Series Economical GC Column,
which can meet the analysis requirements of various customers.

Welch also provides services as sample analysis, method development, column recommendation, after-sales support and training for
customers.

With good product performance and perfect after-sales service system, our GC columns have been widely used in universities, research
institutes, pharmaceutical, petrochemical, brewing, environmental protection or other industries.

1.1 WM Series High Performance GC Column

WM series of capillary columns adopt strict technique and performance detection with strength in super inertness, low loss, high column
efficiency, high selectivity, stable reproducibility and long lifetime.

(1) Super Inertness and Low Loss GC/MS Column

gg WM-5MS 30mx0.25mm, 0.25um
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» The consistency of column inertness and superior inter-column reproducibility can be guaranteed by mixed standards samples test.

» Higher detection sensitivity and more accurate analysis results.

Case of Excellent Performance of WM Column
Determination of 37 fatty acids

Welch has released 37 fatty acid dedicated columns with excellent separation performance and reproducibility. Benefited from the
optimized method, the analysis time can be greatly shortened without losing the resolution and the customer's analysis cost can be saved.
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Determination of 22 Kinds of Organochlorine Pesticide Residues

Welch provides an overall solution for the determination of 22 kinds of organochlorine pesticide residues, including sample pretreatment,
chromatographic analysis, a complete set of products and technical support. The corresponding chromatographic analysis column and
verification column are ideal substitution for named columns of the same specification.

P/N ‘ Specification ‘ Note
03916-22001 WM-17 30mx0.25mm, 0.25um Analysis column
03901-22001 WM-1 30mx0.25mm, 0.25um Verificaiton column

o g WM-17, 30mx0.25mm, 0.25m, P/N:03916-22001
240 “‘ Column temperature: 50 C (keep 1 min)
ggg 25 Cimn_400 C 5C<min_, 280 C (keep 5 min)
210) B
P . [No.  component  MNo.  Component |
158 < 5 1 Hexachlorobenzene | 12 Trans-chlordane
160 & © 2 | a- benzene hexachloride| 13 Cis-chlordane
M 3 Quintozene 14 a-endosulfan
4 | y- benzene hexachloride| 15 p,p-DDE
5 | B- benzene hexachloride| 16 Dieldrin
6 Heptachlor 17 Endrin
7 | ®-benzene hexachloride| 18 | o,p’-DDT+ p,p-DDD
8 Aldrin 19 | o0,p-DDT+ p,p-DDD
9 Oxychlordane 20 B-endosulfan
10 Heptachlor epoxide 21 p,p’-DDT
11 [Trans-heptachlor epoxide| 22 Endosulfan sulfate

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

(Names of components in chromatogram are inferred according to files and experience)
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Determination of 9 Kinds of Organochlorine WM-INOWAX Column with Excellent Selectivity
Pesticides Residues and Separation Degree
154 R E
4000 §80., 5% 250 2
35001 558 85 82 75 H g
30001 §85 3% 25 8 700 i H
25001 Taa 5 g 2 =8 650 . g g
2000{ §2 & 9.2 8 =0 g is T
i 2 &a 500 g N
15001 & g4 220 : 4
© £ :
so0) | 0 £ 8
0o 200 = %
500 T =
-1000 01 A
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21min 1 2 3 4 5 6 7 8
. WM-INOWAX, 30 mx0.25 mm, 0.25 ym, P/N: 03909-22001
WM-1701, 30mx0.32mm, 0.25um, P/N: 05907-32001 PO . ; U i
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WM-FFAP, 30mx0.32mm, 0.5um, P/N: 05911-32002 WM-PEG20M, 50mx0.32mm, 0.5um, P/N: 05918-33002
Column temperature: 170 C Inlet temperature: 250 C Column temperature: 70 C Inlet temperature: 250 C
Detector temperature: 250 C Detector: FID Detector temperature: 250 C Detector: FID
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Determination of Organic Substances Residues

mv
320
300°
280
260
240
220
200

1801
1601
1404
1201
1001
801
601
40
20

9.765 (Dichloromethane)

24,460 (DMF)

10.070 (N-hexane)

| S
[——————— 14.335 (Ethyl acetate)

26.725 (Dimethylsulfoxide)

Inlet temperature: 180 C

8 12 16 20 24

WM-1701, 30mx0.32mm, 0.5um, P/N: 05907-32002
Temperature program: 40 C (keep 13min) 20.¢mn, 180 C (keep 10 min)
Detector temperature: 200 C Detector: FID

Min

4.335 (Acetaldehyde)
4.850 (Methanol)

Determination of Volatile Impurities in Ethanol

6.095(Ethanol)

8.715(Ethyl acetate)

10.600 (Isobutanol)
11.830 (Butanol)

9.470 (2-butanol)

8.455(N-propanol)
11.630 (Acetal)

6 7 8 o 10 11 12

Analytical column for liquor, 30mx0.32mm, 0.5pum, P/N: 05941-32002
Temperature program: 40 C (keep 6min’ 10 ¢/min, 150 C
Inlet temperature: 210 C Detector temperature: 230 C Detector: FID

Cross Reference

Stationary Liquid ‘ USP ‘ Similar Stationary Liquid

WM-1 G2 DB-1, HP-1, OV-1, BP-1, Rtx-1, OV-101, SPB-1, CP-Sil 5CB
WM-1MS G2 DB-1MS, HP-1MS, OV-1MS, OV-1MS

WM-5 G27 BP-5, ZB-5, CP-Sil 8CB, DB-5, HP-5, SPB-5, Rtx-5, OV-5
WM-5MS G27 ZB-5MS, DB-5MS, HP-5MS, OV-5MS

WM-35 G42 DB-35, HP-35, SPB-35, Rtx-35, PE-35, AT-35
WM-1301 G43 DB-1301, HP-1301, PE-1301, Rtx-1301
WM-1701 G46 BP-10, CB-1701, CP-Sil 19CB, DB-1701, Rtx-1701
WM-225 G7 007-225, DB-225, BP-225, HP-225, CP-Sil 43CB, Rtx-225
WM-624 G43 007-624, AT-624, CP-624, DB-624, HP-624, Rtx-502.2, VOCOL

WM-INOWAX G16 CP-Wax, DB-Wax, HP-Innowax, PE-Wax, Rtx-Wax

WM-FFAP G35 BP-21, HP-FFAP, PE-FFAP, CP-FFAP, DB-FFAP, Nukol

WM-17 G3 DB-17, HP-17, HP-50, Rtx-50, AT-50, SPB-50, SP-2250

Guideline of Selecting WM High Performance Series Capillary Column

Stationary Phase Type

Polarity

Temp. limit (C)

Application Range

Hydrocarbons, Aromatics, Pesticides, Phenols,

WM-1,WM-1MS 100% Dimethyl Polysiloxan Nonpolarity -60 to 325/350
Herbicides, Amines, Fatty Acid Methyl Esters, etc.
. ! Hydrocarbons, Aromatics, Pesticides, Herbicides,
WM-5,WM-5MS 5% Phenyl, 95% Dimethyl Polysiloxane Weak polarity 6010 325/350 | prygs, Biodiesel, etc.
9 X % Di i . Alcohols, Pesticides, VOCs, iodines, Pesticide
WM-1301 6% Cyanopropyl-phenyl, 94% Dimethyl Polysiloxane |  \joderate polarity 20 to 280/300 >
Residues, etc.
WM-35,WM-35MS 35% Phenyl, 65% Dimethyl Polysiloxane Moderate polarity 40 to 300/320 Alcohols, Pesticides, Drugs
WM-17, WM-17MS 50% Phenyl, 50% Dimethyl Polysiloxane Moderate polarity 40 to 300/320 E:s’gzi-desethwene glycol, steroids, herbicides,
WM-1701 14% Cyanopropyl, 86% Dimethyl Polysiloxane Moderate polarity -20 to 280/300 Aromatic chlorine, insecticide, herbicide
WM-624 6% Cyanopropyl, 94% Dimethyl polysiloxane Moderate polarity -20 to 260 Solvent residual, volatile compounds
WM-225 50% Cyanopropyl, 50% Dimethyl polysiloxane Moderate polarity 40 to 220/240 Neutral sterols, sugar alcohol acetate
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Staionary Phase Type Polarity Temp. limit (C) Application Range
. Alcohols, Free Acids, Fatty Acid Methyl Esters,
WM-INOWAX Polyethylene glycol Strong polarity 40 to 260/280 Polynuclears, Aromatics, Solvents, Essential Oils etc.
. . . . Alcohols, Free Acids, Fatty Acid Methyl Esters,
WM-FFAP Polyethylene glycol modified by p-Phthalic acid Strong polarity 50 to 260 Aldehydes, Acrylic Esters, Ketones, etc.

WM High Performance Series Capillary Column WM-1, WM-1MS

» 100% Dimethyl polysiloxane stationary liquid » Polarity is similar to stationary phases of DB-1, SPB-1,

» General nonpolar stationary phase HP-1, SE-30

» Thermal stability is up to 350C » Comply with USP G2 specific stationary liquid

» Chemically bonded crosslinked columns can be » As a kind of low-loss column, it can be used with MS
flushed with solvent detector

WM-1 capillary column which formed by the crosslink of 100% polydimethylsiloxane can separate samples by boiling point, so it is suitable
in a wide range of temperature. Due to the covalent crosslinking method, WM-1 column is able to tolerate large injection volume while
keeping a long lifetime.

Through a more rigorous manufacturing technique, WM-1MS capillary column has low loss rate. Before being a qualified product, each
column needs to be strictly tested, which is assuring. With good inertness to active compounds, Ultra-low loss WM-1MS column can

effectively improve the detection performance of MS, ECD and NPD.

WM-1 Ordering Information

Specification P/N Specification

WM-1 10mx0.18mmx0.18um 03901-80018 WM-1 25mx0.2mmx0.33pm 03901-18021
WM-1 20mx0.18mmx0.18um 03901-89018 WM-1 25mx0.2mmx0.5um 03901-18002
WM-1 20mx0.18mmx0.36um 03901-89028 WM-1 30mx0.25mmx0.1um 03901-22007
WM-1 20mx0.18mmx0.4pm 03901-89022 WM-1 30mx0.25mmx0.25um 03901-22001
WM-1 25mx0.2mmx0.11pm 03901-18029 WM-1 30mx0.25mmx0.5um 03901-22002
WM-1 50mx0.32mmx0.17um 03901-33030 WM-1 30mx0.2mmx0.5um 05901-12002
WM-1 15mx0.2mmx0.25um 05901-11001 WM-1 30mx0.25mmx0.25um 05901-22001
WM-1 15mx0.2mmx0.5um 05901-11002 WM-1 30mx0.25mmx0.5um 05901-22002
WM-1 15mx0.25mmx0.25um 05901-21001 WM-1 30mx0.32mmx0.25um 05901-32001
WM-1 15mx0.25mmx0.5um 05901-21002 WM-1 30mx0.32mmx0.5um 05901-32002
WM-1 15mx0.32mmx0.25um 05901-31001 WM-1 30mx0.32mmx1um 05901-32003
WM-1 15mx0.32mmx0.5um 05901-31002 WM-1 30mx0.53mmx0.5um 05901-52002
WM-1 15mx0.53mmx0.5um 05901-51002 WM-1 30mx0.53mmx1.0um 05901-52003
WM-1 30mx0.2mmx0.25um 05901-12001

WM-1MS Ordering Information
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Specification P/N Specification P/N

WM-1MS 20mx0.18mmx0.18um 03903-89018 WM-1MS 30mx0.25mmx1.0um 03903-22003
WM-1MS 20mx0.18mmx0.36um 03903-89028 WM-1MS 60mx»0.25mmx0.25um 03903-24001
WM-1MS 20mx»0.18mmx0.4pum 03903-89022 WM-1MS 15mx0.32mmx0.25um 03903-31001
WM-1MS 15mx0.20mmx0.33pym 03903-11021 WM-1MS 25mx0.32mmx0.52um 03903-38024
WM-1MS 25mx*0.20mmx0.33pm 03903-18021 WM-1MS 30mx0.32mmx0.1um 03903-32007
WM-1MS 15mx0.25mmx0.25um 03903-21001 WM-1MS 30mx0.32mmx0.25um 03903-32001
WM-1MS 30mx0.25mmx0.1um 03903-22007 WM-1MS 30mx0.32mmx1.0um 03903-32003
WM-1MS 30mx0.25mmx0.25um 03903-22001 WM-1MS 60mx0.32mmx0.25um 03903-34001
WM-1MS 30mx0.25mmx0.5um 03903-22002 WM-1MS 60mx0.32mmx1.0um 03903-34003

WM-5,WM-54 WM-5MS

» 5% Diphenyl 95% dimethyl polysiloxane stationary liquid » Polarity is similar to stationary phases of DB-5, SPB-5, HP-5,

» General low-polarity stationary phase Rtx-5

» Thermal stability is up to 350°C » Comply with USP G27 specific stationary liquid

» Chemically bonded crosslinked columns can be » With low-loss, excellent inertness and high column efficiency,
flushed with solvent » WM-5MS can be used with MS detector

Due to the addition of 5% diphenyl in polydimethylsiloxane, WM-5 column has higher polarity than WM-1 capillary column and has better
selectivity to aromatic compounds. In most cases, it will be the type of column you first consider. Beside, WM-5 capillary column also has
excellent reproducibility and high column efficiency.

Through a more rigorous manufacturing technique, WM-5MS capillary column has low loss rate. Before being a qualified product, each
column needs to be strictly tested, which is assuring. With good inertness to active compounds, ultra-low loss WM-5MS column can

effectively improve the detection performance of MS, ECD and NPD.

Specification P/N Specification

WM-5 30mx*0.256mmx0.25um 05902-22001 WM-5 50mx»0.32mx*0.5um 05902-33002
WM-5 50mx*0.256mmx0.25um 05902-23001 WM-54 15mx0.2mmx0.25um 05915-11001
WM-5 60mx0.25mmx0.5um 05902-24002 WM-54 15mx0.25mmx0.25um 05915-21001
WM-5 30mx0.32mmx0.25um 05902-32001 WM-54 30mx0.25mmx0.25um 05915-22001

WM-5 30mx»0.32mx0.5um 05902-32002 WM-54 30mx0.25mmx0.5um 05915-22002
WM-54 50m»0.25mmx0.5um 05915-23002 WM-5 10mx0.18mmx0.36pm 03902-80028
WM-54 30mx0.32mmx0.25um 05915-32001 WM-5 10m*0.18mmx0.4pm 03902-80022
WM-54 30mx0.32mmx0.5um 05915-32002 WM-5 20mx0.18mmx0.18um 03902-89018
WM-54 30mx0.32mmx1.0um 05915-32003 WM-5 20m»0.18mmx0.4pm 03902-89022
WM-54 30mx0.53mmx0.5um 05915-52002 WM-5 25m*0.20mmx0.11uym 03902-18029
WM-54 30mx0.53mmx3.0um 05915-52006 WM-5 25mx0.20mmx0.33pum 03902-18021
WM-5 10mx*0.18mmx0.18um 03902-80018
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WM-54 50mx0.25mmx0.5um 05915-23002 WM-5 10mx0.18mmx0.36um 03902-80028
WM-54 30mx0.32mmx0.25um 05915-32001 WM-5 10mx0.18mmx0.4um 03902-80022
WM-54 30mx0.32mmx0.5um 05915-32002 WM-5 20mx0.18mmx0.18um 03902-89018
WM-54 30mx0.32mmx1.0um 05915-32003 WM-5 20mx0.18mmx0.4pm 03902-89022
WM-54 30mx0.53mmx0.5um 05915-52002 WM-5 25mx0.20mmx0.11pym 03902-18029
WM-54 30mx0.53mmx3.0pm 05915-52006 WM-5 25mx0.20mmx0.33um 03902-18021
WM-5 10mx0.18mmx0.18um 03902-80018

WM-5MS Ordering Infomation:

Specification P/N Specification ‘ P/N

WM-5MS 10mx0.1mmx0.1um 03904-00007 WM-5MS 60mx0.25mmx0.5um 03904-24002
WM-5MS 10mx0.18mmx0.18um 03904-80018 WM-5MS 60mx0.25mmx1.0um 03904-24003
WM-5MS 20mx0.18mmx0.18um 03904-89018 WM-5MS 15mx0.32mmx0.1um 03904-31007
WM-5MS 20mx0.18mmx0.36um 03904-89028 WM-5MS 15mx0.32mmx0.25um 03904-31001
WM-5MS 25mx0.20mmx0.33pym 03904-18021 WM-5MS 15mx0.32mmx0.5um 03904-31002
WM-5MS 15mx0.25mmx0.1ym 03904-21007 WM-5MS 15mx0.32mmx1.0uym 03904-31003
WM-5MS 15mx0.25mmx0.25um 03904-21001 WM-5MS 25mx0.32mmx0.52um 03904-38024
WM-5MS 15mx0.25mmx0.5um 03904-21002 WM-5MS 30mx0.32mmx0.1um 03904-32007
WM-5MS 15mx0.25mmx1.0um 03904-21003 WM-5MS,30mx0.32mmx0.25um 03904-32001
WM-5MS 30mx0.25mmx0.1ym 03904-22007 WM-5MS 30mx*0.32mmx0.5um 03904-32002
WM-5MS 30mx0.25mmx0.25um 03904-22001 WM-5MS 30mx0.32mmx1.0uym 03904-32003
WM-5MS 30mx0.25mmx0.5um 03904-22002 WM-5MS 60mx0.32mmx0.1um 03904-34007
WM-5MS 30mx0.25mmx1.0uym 03904-22003 WM-5MS 60mx0.32mmx0.25um 03904-34001
WM-5MS 60mx0.25mmx0.1um 03904-24007 WM-5MS 60mx0.32mmx0.5um 03904-34002
WM-5MS 60mx0.25mmx0.25um 03904-24001 WM-5MS 60mx0.32mmx1.0um 03904-34003

WM-1301,WM-624

» 6% Cyanopropyl phenyl,94% dimethyl polysiloxane » Has Excellent inertness for most compounds

» Temperature range: -20 to 260 C

» Polarity is similar to stationary phases of DB-624, SPB-1301,
HP-624, Elite-1301, Rtx-624.

» WM-624 is specially designed for EPA method

» Comply with USP G43 specific stationary liquid

» It is specially used for the analysis of volatile organic
compounds and residual solvents in drugs

» Bond and crosslink with medium polarity

WM-1301 Ordering Infomation:

WM-1301 15mx0.25mmx0.25um 03905-21001 WM-1301 30m»0.25mmx1.0pum 03905-22003
WM-1301 30mx0.25mmx0.25um 03905-22001 WM-1301 60mx0.25mmx0.25um 03905-24001
WM-1301 30mx0.25mmx0.5um 03905-22002 WM-1301 60m»0.25mmx1.0pum 03905-24003
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WM-1301 60mx0.25mmx1.4um 03905-24009 WM-1301 15mx0.32mmx0.5um 05905-31002
WM-1301 15mx0.32mmx0.25um 03905-31001 WM-1301 15mx0.53mmx0.5um 05905-51002
WM-1301 15mx0.32mmx0.5um 03905-31002 WM-1301 30mx0.2mmx0.25um 05905-12001
WM-1301 30mx0.32mmx0.25um 03905-32001 WM-1301 30mx0.2mmx0.5um 05905-12002
WM-1301 30mx0.32mmx0.5um 03905-32002 WM-1301 30mx0.25mmx0.25um 05905-22001
WM-1301 30m»0.32mmx1.0pm 03905-32003 WM-1301 30mx0.25mmx0.5um 05905-22002
WM-1301 15mx0.2mmx0.25um 05905-11001 WM-1301 30mx*0.25mmx1.4pum 05905-22009
WM-1301 15mx0.2mmx0.5um 05905-11002 WM-1301 30mx0.32mmx0.25um 05905-32001
WM-1301 15mx0.25mmx0.25um 05905-21001 WM-1301 30mx0.32mmx0.5um 05905-32002
WM-1301 15mx0.25mmx0.5um 05905-21002 WM-1301 50mx0.2mmx0.5um 05905-13002

WM-1301 30mx0.25mmx1um 05905-22003 WM-1301 50mx0.25mmx0.25um 05905-23001
WM-1301 15mx0.32mmx0.25um 05905-31001

WM-624 Ordering Infomation:

Specification Product
WM-624 30mx0.25mmx1.4uym 03908-22009 GC capillary column
WM-624 60mx0.25mmx1.4pym 03908-24009 GC capillary column

WM-624 30mx0.32mmx0.25um 03908-32001 GC capillary column
WM-624 30mx0.32mmx1.8um 03908-32004 GC capillary column
WM-624 60mx0.32mmx1.8um 03908-34004 GC capillary column
WM-624 30mx0.53mmx3.0um 03908-52006 GC capillary column
WM-624 60mx0.53mmx3.0um 03908-54006 GC capillary column
WM-624 60mx0.53mmx3.0um 05908-54006 GC capillary column
WM-624 20mx0.18mmx1.0uym 03908-89003 GC capillary column
WM-624 75mx0.53mmx3.0um 03908-512006 GC capillary column

WM-35,WM-35MS

» 35% Diphenyl 65% dimethyl polysiloxane stationary liquid » Polarity is similar to stationary phases of DB-35, SPB-35,
» General low-polarity stationary phase HP-35, Rtx-35, PE-35

» Thermal stability is up to 320 C » Comply with USP G42 specific stationary liquid

» Chemically bonded crosslinked columns can be flushed » As a kind of low-loss column, it can be used with MS detector
with solvent

Due to the addition of 35% diphenyl in polydimethylsiloxane, WM-35 column is suitable for the analysis of compounds with medium
polarity. Besides, WM-35 capillary column has excellent reproducibility and high column efficiency.

Through a more rigorous manufacturing technique, WM-35MS capillary has low loss rate. Before being a qualified product, each column
needs to be strictly tested, which is assuring. With good inertness to active compounds, Ultra-low loss WM-35MS column can effectively

improve the detection performance of MS, ECD and NPD.



Outline of GC Column

WM-35 Ordering Infomation:

Specification P/N Specification ‘ P/N

WM-35 20mx0.18mmx0.18um 03921-89018 WM-35 30mx0.32mmx0.25um 03921-32001
WM-35 15mx0.20mmx0.33um 03921-11021 WM-35 30mx0.32mmx1.0um 03921-32003
WM-35 25mx0.20mmx0.33um 03921-18021 WM-35 60mx0.32mmx0.25um 03921-34001
WM-35 30mx0.25mmx0.15um 03921-22008 WM-35 60mx0.32mmx0.5um 03921-34002
WM-35 30mx0.25mmx0.5um 03921-22002 WM-35 30mx0.53mmx0.5um 03921-52002
WM-35 60mx0.25mmx0.25um 03921-24001 WM-35 30mx0.53mmx1.5um 03921-52025
WM-35 60mx0.32mmx0.25um 03921-24002 WM-35 60mx0.53mmx0.5um 03921-54002
WM-35 15mx0.32mmx0.25um 03921-31001

WM-35MS Ordering Infomation:

Specification P/N Specification P/N

WM-35MS 20mx0.18mmx0.18um 03906-89018 WM-35MS 60mx0.25mmx0.25um 03906-24001
WM-35MS 15mx0.20mmx0.33um 03906-11021 WM-35MS 15mx0.32mmx0.25um 03906-31001
WM-35MS 25mx0.20mmx0.33um 03906-18021 WM-35MS 30mx0.32mmx0.25um 03906-32001
WM-35MS 15mx0.25mmx0.25um 03906-21001 WM-35MS 30mx0.53mmx0.5um 03906-52002
WM-35MS 30mx0.25mmx0.15um 03906-22008 WM-35MS 30mx0.53mmx1.0um 03906-52003
WM-35MS 30mx0.25mmx0.25um 03906-22001

WM-17, WM-17MS

» 50% diphenyl 50% dimethyl polysiloxane » Polarity is similar to stationary phases of DB-17, HP-17,
» General low-polarity stationary phase SPB-50

» Thermal stability is up to 320 C » Comply with USP G3 specific stationary liquid

» Chemically bonded crosslinked columns can be flushed » Low-loss WM-17MS can be used with MS detector

with solvent

Due to the addition of 50% diphenyl in polydimethylsiloxane, WM-17 column is suitable for the analysis of compounds with medium polarity.
Besides, WM-17 capillary column has excellent reproducibility and high column efficiency.

Through a more rigorous manufacturing technique, WM-17 capillary column has low loss rate. Before being a qualified product, each
column needs to be strictly tested, which is assuring. With good inertness to active compounds, ultra-low loss WM-17 column can effective-

ly improve the detection performance of MS, ECD and NPD.

WM-17 20mx0.18mmx0.18um 03916-89018 WM-17 15mx0.32mmx0.15um 03916-31008
WM-17 20mx0.18mmx0.3pum 03916-89013 WM-17 15mx0.32mmx0.25um 03916-31001
WM-17 15mx0.25mmx0.15um 03916-21008 WM-17 15mx0.32mmx0.5um 03916-31002
WM-17 15mx0.25mmx0.25um 03916-21001 WM-17 30mx0.32mmx0.15um 03916-32008
WM-17 15mx0.25mmx0.5um 03916-21002 WM-17 30mx0.32mmx0.25um 03916-32001
WM-17 30mx0.25mmx0.15um 03916-22008 WM-17 60m=0.32mmx>0.5um 05916-34002
WM-17 30mx0.25mmx0.25um 03916-22001 WM-17 30mx0.53mmx1.0pm 05916-52003
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Specification Specification P/N ‘

WM-17 30mx0.25mmx0.5um 03916-22002 WM-17 30m»0.25mmx0.25um 05916-22001
WM-17 60mx0.25mmx0.25um 03916-24001 WM-17 30mx0.32mmx0.25um 05916-32001

WM-17MS Ordering Information:

WM-17MS 20mx0.18mmx0.18um 03947-89018 WM-17MS 15mx0.32mmx0.25um 03947-31001
WM-17MS 15mx0.25mmx0.15um 03947-21008 WM-17MS 30mx0.32mmx0.25um 03947-32001
WM-17MS 15mx0.25mmx0.25um 03947-21001 WM-17MS 60m»0.32mmx0.25um 03947-34001
WM-17MS 30mx0.25mmx0.15um 03947-22008 WM-17MS 30mx0.53mmx0.5um 03947-52002
WM-17MS 30mx0.25mmx0.25um 03947-22001 WM-17MS 15mx0.53mmx1.0uym 03947-51003
WM-17MS 60mx0.25mmx0.25um 03947-24001

WM-1701
» 14% Cyanopropylphenyl 86% dimethyl polysiloxane » Chemically bonded crosslinked columns can be flushed
» General medium-polarity stationary phase with solvent
» Thermal stability is up to 300C » Polarity is similar to stationary phases of DB-1701,

SPB-1701, HP-1701
» Comply with USP G46 specific stationary liquid

WM-1701 Ordering Information:

Specification P/N Specification P/N

WM-1701 30mx*0.25mmx0.25um 05907-22001 WM-1701 30m*0.25mmx0.5um 03907-22002
WM-1701 30mx0.25mmx0.5um 05907-22002 WM-1701 30mx0.25mmx1.0pum 03907-22003
WM-1701 15mx0.32mmx0.25um 05907-31001 WM-1701 60m»0.25mmx0.25um 03907-24001
WM-1701 30mx*0.32mmx0.25um 05907-32001 WM-1701 60mx0.25mmx0.5um 03907-24002
WM-1701 30mx0.32mmx0.5um 05907-32002 WM-1701 15mx0.32mmx0.25um 03907-31001
WM-1701 30mx*0.32mmx2.65um 05907-32034 WM-1701 15mx0.32mmx0.5um 03907-31002
WM-1701 50mx0.32mmx0.5um 05907-33002 WM-1701 30mx=0.32mmx0.25um 03907-32001
WM-1701 15mx0.53mmx0.5um 05907-51002 WM-1701 30mx0.32mmx0.5um 03907-32002
WM-1701 20m*0.18mmx0.18um 03907-89018 WM-1701 30mx0.32mmx1.0um 03907-32003
WM-1701 25mx0.20mmx0.2um 03907-18011 WM-1701 60mx0.32mmx0.25um 03907-34001
WM-1701 15mx*0.25mmx0.25um 03907-21001 WM-1701 60mx0.32mmx0.5um 03907-34002
WM-1701 30mx*0.25mmx0.25um 03907-22001 WM-1701 60mx0.32mmx1.0um 03907-34003

WM-225

» 50% Cyanopropylphenyl, 50% dimethyl polysiloxane » Equivalent to USP stationary G7

» Bonded crosslinked column » Stationary phase with medium polarity, suitable for

» Thermal stability is up to 240°C separation of Cis or trans fatty acid methyl ester

» Polarity is similar to DB-225, HP-225, Rtx-225
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WM-225 Ordering Information:

Specification Product
WM-225 30mx0.53mmx1.0um 05919-52003 GC capillary column
WM-INOWAX
» Bonded crosslinked polyethylene glycol (PEG) » Chemically bonded crosslinked columns can be flushed with solvent
» General stationary phase with polarity » Polarity is similar to stationary phases of HP-INNOWax, CP-WAX
» With antioxidant properties 52CB
» Thermal stability is up to 280 C » Comply with USP G16 specific stationary liquid

WM-INOWAX Ordering Information

Specification P/N Specification P/N

WM-INOWAX 10mx0.18mmx0.18um 03909-80018 WM-INOWAX 60mx0.25mmx0.5um 03909-24002
WM-INOWAX 20mx0.18mmx0.18um 03909-89018 WM-INOWAX 15mx0.32mmx0.25um 03909-31001
WM-INOWAX 25mx0.20mmx0.2um 03909-18011 WM-INOWAX 15mx0.32mmx0.5um 03909-31002
WM-INOWAX 25mx0.20mmx0.4pm 03909-18022 WM-INOWAX 30mx0.32mmx0.15um 03909-32008
WM-INOWAX 50mx0.20mmx0.2um 03909-13011 WM-INOWAX 30mx0.32mmx0.25um 03909-32001
WM-INOWAX 50mx0.20mmx0.4pm 03909-13022 WM-INOWAX 30mx0.32mmx0.5um 03909-32002
WM-INOWAX 15mx0.25mmx0.25um 03909-21001 WM-INOWAX 30mx0.32mmx1.0pm 03909-32003
WM-INOWAX 15mx0.25mmx0.5um 03909-21002 WM-INOWAX 60mx0.32mmx0.15um 03909-34008
WM-INOWAX 30mx0.25mmx0.15um 03909-22008 WM-INOWAX 30mx0.53mmx1.0um 03909-52003
WM-INOWAX 30mx0.25mmx0.25um 03909-22001 WM-INOWAX 60mx0.53mmx0.5um 03909-54002
WM-INOWAX 30mx0.25mmx0.5um 03909-22002 WM-INOWAX 50mx0.53mmx2.0um 05909-53005
WM-INOWAX 60mx0.25mmx0.15um 03909-24008 WM-INOWAX 30mx0.25mmx0.25um 05909-22001
WM-INOWAX 60mx0.25mmx0.25um 03909-24001
WM-FFAP
» Nitroterephthalic acid modified polyethylene glycol » Thermal stability is is up to 260 C
> Stationary phase has strong polarity » Polarity is similar to stationary phases of DB-FFAP, HP-FFAP,
» Has special advantagesin the analysis of volatile Stabilwax-DA
fatty acids and phenol and other substances » Comply with USP G35 specific stationary liquid

WM-FFAP Ordering Information

WM-FFAP 30mx0.20mmx0.25um 05911-12001 WM-FFAP 50mx0.20mmx0.3um 03911-13013
WM-FFAP 30mx0.25mmx0.25um 05911-22001 WM-FFAP 15mx*0.25mmx0.25um 03911-21001
WM-FFAP 60mx0.25mmx0.25um 05911-24001 WM-FFAP 30mx0.25mmx0.25um 03911-22001
WM-FFAP 30mx0.32mmx0.25um 05911-32001 WM-FFAP 30mx*0.20mmx0.25um 03911-12001
WM-FFAP 30mx0.32mmx0.5um 05911-32002 WM-FFAP 50mx=0.25mmx0.25um 03911-23001
WM-FFAP 30mx0.32mmx1.0um 05911-32003 WM-FFAP 15mx=0.32mmx0.25um 03911-31001
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Specification Specification P/N ‘

WM-FFAP 30mx0.53mmx0.5um 05911-52002 WM-FFAP 25mx0.32mmx0.5um 03911-38002

WM-FFAP 30mx0.53mmx1.0um 05911-52003 WM-FFAP 30mx0.32mmx0.25um 03911-32001

WM-FFAP 20mx0.18mmx0.18um 03911-89018 WM-FFAP 30mx0.32mmx0.5um 03911-32002

WM-FFAP 25mx0.20mmx0.3um 03911-18013 WM-FFAP 30mx0.32mmx1.0pym 03911-32003
P/N Specification

WM-FFAP 50mx0.32mmx0.5um 03911-33002 WM-FFAP 10mx0.53mmx1.0uym 03911-50003

WM-FFAP 60mx0.32mmx0.25um 03911-34001

1.2 WEL Series Economical GC Column

Each of the WEL series of capillary columns has been strictly tested with attached evaluation chromatogram. For high column efficiency
and sensitivity, our products are popular among new and regular customers. We can provide sample analysis for customers to ensure the
superior performance of columns and various dedicated columns for some test items with higher column efficiency and separation effect,

which can help in the qualitative and quantitative analysis.
° Hand in e Feedback
report

Sample analysis flow

Sample
analysis

Fill the applica-
tion list

Send
samples

Chromatogram of Typical Applications 2. Detection of Ethylene Glycol, Diethylene Glycol and
1. Detection of Volatile Impurities in Ethanol Triethylene Glycol in Polyethylene Glycol 400
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WEL-1301, 30mx0.53mm, 1.8um; P/N: 01905-52004 WEL-17, 30m=0.32mm, 0.5um; P/N: 01916-32002
Temperature program: 40 C (keep 12min1° ¢/ | 240 C (keep 10min) Temperature program: 60 C (keep 5min) 2-mn, 170 C (keep 5min)
Inlet temperature: 230 C Detector temperature: 280 C Detector: FID Inlet temperature: 270 C Detector temperature: 290 C Detector: FID
3) Determination of Effective Composition of Borneol 4) Analysis of Chloroalkanes
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WEL-PEG20M, 30mx0.32mm, 0.5um; P/N: 01918-32002 WEL-54, 30mx0.32mm, 0.5pm; P/N: 01915-32002
Column temperature: 150 C Temperature program: 80 C Inlet temperature: 150 C
Inlet temperature: 200 C Detector temperature: 200 C Detector: FID Detector temperature: 150 C Detector: FID

5) Determination of Ethyl Bromoacetate

6) Determination of Organic Solvent Residue

380
360
340
320
300
280
260
240
220
200
180
160
140
120
100

80
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40

2.DMSO

1. Ethyl bromoacetate

1. Methanol
2. Ethanol

3. Acetone

10. Benzene

trile
6. Dichloromethane
7. n-hexane

- Isopropanol
8. Ethyl acetate

9. Trichloromethane

20

L

3. Butyl bromoacetate

1.0 1 2 3 4

8 9 10 11 12 13 14 15 16 17 18

WEL-1701, 30mx0.32mm, 0.5um; P/N: 01907-32002
Temperature program: 60 C (keep 3 min) 5 “/min [ 150 C_%0 “/min_ 230 C
Inlet temperature: 220 C Detector temperature: 220 C Detector: FID

5 6 7

8 10 12 14 16 18

WEL-624, 30m=0.53mm, 2um; P/N: 01908-52005
Temperature program: 40 C
Inlet temperature: 200 C Detector temperature: 240 C Detector: FID

o
oo
~d
o

Ordering Information

WEL-1 30mx*0.25mmx0.25um

01901-22001

WEL-1701 50m*0.25mmx0.25um

01907-23001

WEL-1 30mx0.25mmx0.5um

01901-22002

WEL-1701 50mx*0.25mmx0.5um

01907-23002

WEL-1 30mx0.25mmx1.0um

01901-22003

WEL-1701 50mx0.25mmx1.0um

01907-23003

WEL-1 50mx0.25mmx0.25um

01901-23001

WEL-1701 60m=0.25mmx0.25um

01907-24001

WEL-1 50mx0.25mmx0.5um

01901-23002

WEL-1701 60mx0.25mmx0.5um

01907-24002

WEL-1 50mx0.25mmx1.0uym

01901-23003

WEL-624 30mx0.25mmx0.25um

01908-22001

WEL-1 60mx0.25mmx0.25um

01901-24001

WEL-624 30mx0.25mmx0.5um

01908-22002

WEL-1 60mx0.25mmx0.5um

01901-24002

WEL-624 30mx0.25mmx1.0um

01908-22003

WEL-1 60mx0.25mmx1.0um

01901-24003

WEL-624 30mx0.25mmx1.4um

01908-22004

WEL-5 30mx*0.32mmx0.25um

01902-32001

WEL-624 50mx0.25mmx0.25um

01908-23001

WEL-5 30mx0.32mmx0.5um

01902-32002

WEL-624 50mx0.25mmx0.5um

01908-23002

WEL-5 30mx0.32mmx1.0um

01902-32003

WEL-624 50mx0.25mmx1.0um

01908-23003

WEL-5 30mx0.32mmx3.0um

01902-32006

WEL-624 60mx0.25mmx0.25um

01908-24001
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Specification

WEL-5 15mx0.53mmx1.0um

P/N
01902-51003

Specification

WEL-624 60mx0.25mmx0.5um

P/N
01908-24002

WEL-5 30mx0.53mmx1.0um

01902-52003

WEL-624 60mx0.25mmx1.0pym

01908-24003

WEL-5 50mx*0.53mmx1.0um

01902-53003

WEL-624 25mx0.25mmx0.2um

01908-28011

WEL-1301 60mx»0.25mmx1.8uym

01905-24004

WEL-624 30mx0.32mmx0.25um

01908-32001

WEL-1301 30mx*0.32mmx1.8uym

01905-32004

WEL-624 30mx0.32mmx0.5um

01908-32002

WEL-1301 30mx*0.53mmx1.8uym

01905-52004

WEL-FFAP 30mx0.25mmx0.25um

01911-22001

WEL-1301 50m*0.53mmx2.0ym

01905-53005

WEL-FFAP 30mx0.25mmx0.5um

01911-22002

WEL-1301 30mx*0.53mmx2.0um

01905-52005

WEL-FFAP 30mx0.25mmx1.0um

01911-22003

WEL-1701 30mx*0.25mmx0.25um

01907-22001

WEL-FFAP 50mx0.25mmx0.5um

01911-23002

WEL-1701 30mx*0.25mmx0.5um

01907-22002

WEL-FFAP 50mmx0.25mmx1.0um

01911-23003

WEL-1701 30mx»0.25mmx1.0pm

01907-22003

WEL-FFAP 60mx0.25mmx0.25um

01911-24001

Specification

WEL-FFAP 60mx0.25mmx0.5um

P/N
01911-24002

Specification
WEL-30 30mx0.32mmx1.0um

P/N
01912-32003

WEL-FFAP 60mx0.25mmx1.0um

01911-24003

WEL-30 50m*0.32mmx0.25um

01912-33001

WEL-FFAP 30mx0.32mmx0.25um

01911-32001

WEL-101 30mx0.25mmx0.25um

01913-22001

WEL-FFAP 30mx0.32mmx0.5um

01911-32002

WEL-101 30mx0.25mmx0.5um

01913-22002

WEL-FFAP 30mx0.32mmx1.0um

01911-32003

WEL-101 30mx0.25mmx1.0uym

01913-22003

WEL-FFAP 50mx0.32mmx0.25um

01911-33001

WEL-101 50mx0.25mmx0.25um

01913-23001

WEL-FFAP 50mx0.32mmx0.5um

01911-33002

WEL-101 50mx0.25mmx0.5um

01913-23002

WEL-FFAP 50mx0.32mmx1.0um

01911-33003

WEL-101 50mx0.25mmx1.0um

01913-23003

WEL-30 30mx0.25mmx0.25um

01912-22001

WEL-101 60mx0.25mmx0.25um

01913-24001

WEL-30 30m*0.25mmx0.5um

01912-22002

WEL-101 60mx0.25mmx0.5um

01913-24002

WEL-30 30mx0.25mmx1.0um

01912-22003

WEL-101 60mx0.25mmx1.0um

01913-24003

WEL-30 50m»0.25mmx0.25um

01912-23001

WEL-101 30mx0.32mmx0.25um

01913-32001

WEL-30 50mx0.25mmx0.5um

01912-23002

WEL-101 30mx0.32mmx0.5um

01913-32002

WEL-30 50mx0.25mmx1.0um

01912-23003

WEL-101 30mx0.32mmx1.0uym

01913-32003

WEL-30 60m»0.25mmx0.25um

01912-24001

WEL-101 50mx0.32mmx0.25um

01913-33001

WEL-30 60mx0.25mmx0.5um

01912-24002

WEL-101 50mx0.32mmx0.5um

01913-33002

WEL-30 60m=0.25mmx1.0um

01912-24003

WEL-52 30mx0.32mmx0.25um

01914-32001

WEL-30 30mx0.32mmx0.25um

01912-32001

WEL-54 50mx0.25mmx0.25um

01915-23001

WEL-30 30mx0.32mmx0.5um

01912-32002

WEL-54 50mx0.25mmx0.5um

01915-23002

Specification

WEL-17 50mx0.25mmx1.0um

P/N
01916-23003

Specification

WEL-XEG0 50mx0.32mmx0.5um

P/N
01917-33002

WEL-17 60mx0.25mmx0.25um

01916-24001

WEL-XEB60 50mx0.32mmx1.0um

01917-33003

WEL-17 60m=0.25mmx0.5um

01916-24002

WEL-225 30mx0.25mmx0.25um

01919-22001

WEL-54 60mx0.25mmx1.0pm

01915-24003

WEL-17 30mx0.32mmx1.0um

01916-32003
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Specification P/N Specification P/N
WEL-54 30mx0.32mmx0.25um 01915-32001 WEL-XEB0 30mx0.25mmx0.25um 01917-22001
WEL-54 30mx0.32mmx0.5um 01915-32002 WEL-XEB0 30mx0.25mmx0.5um 01917-22002
WEL-54 30mx0.32mmx1.0pum 01915-32003 WEL-XE60 30mx0.25mmx1.0pm 01917-22003
WEL-54 50mx0.32mmx0.25um 01915-33001 WEL-XEB0 50mx0.25mmx0.25um 01917-23001
WEL-54 50mx0.32mmx0.5um 01915-33002 WEL-XEB0 50mx0.25mmx0.5um 01917-23002
WEL-54 50mx0.32mmx1.0um 01915-33003 WEL-XEB60 60mx0.25mmx0.25um 01917-24001
WEL-17 30mx0.25mmx0.25um 01916-22001 WEL-XEB0 60mx0.25mmx0.5um 01917-24002
WEL-17 30mx0.25mmx0.5um 01916-22002 WEL-XEB0 60mx0.25mmx1.0pm 01917-24003
WEL-17 30mx0.25mmx1.0um 01916-22003 WEL-XEB0 30mx0.32mmx0.5um 01917-32002
WEL-17 50mx0.25mmx0.25um 01916-23001 WEL-XEB0 30mx0.32mmx1.0pm 01917-32003
WEL-17 50mx0.25mmx0.5um 01916-23002 WEL-XEB0 50mx0.32mmx0.25um 01917-33001
WEL-17 50mx0.25mmx1.0um 01916-23003 WEL-XEB0 50mx0.32mmx0.5um 01917-33002
WEL-17 60mx0.25mmx0.25um 01916-24001 WEL-XEB0 50mx0.32mmx1.0um 01917-33003
WEL-17 60mx0.25mmx0.5um 01916-24002 WEL-225 30mx0.25mmx0.25um 01919-22001
Specification A\ Specification P/N
WEL-225 30mx0.25mmx0.5um 01919-22002 WEL-225 60mx0.25mmx1.0um 01919-24003
WEL-225 30mx»0.25mmx1.0ym 01919-22003 WEL-225 30mx0.32mmx0.25um 01919-32001
WEL-225 50mx*0.25mmx0.25um 01919-23001 WEL-225 30mx0.32mmx0.5um 01919-32002
WEL-225 50mx0.25mmx0.5um 01919-23002 WEL-225 30mx0.32mmx1.0um 01919-32003
WEL-225 50mx»0.25mmx1.0pym 01919-23003 WEL-35 30mx0.25mmx0.25mm 01921-22001
WEL-225 60mx0.25mmx0.25um 01919-24001 WEL-35 30mx0.32mmx0.25um 01921-32001
WEL-225 60mx0.25mmx0.5um 01919-24002 WEL-35 30mx0.20mmx0.25mm 01921-12001
PLOT Column

PLOT column has small granular material bonded on the pipe wall. Welch provides high quality PLOT columns which applied the unique
integrated synthesis technology. Commonly used PLOT column stationary phases include styrene and its derivatives, molecular sieves
and alumina, which are suitable for the separation and analysis of permanent gas and low molecular weight hydrocarbon isomers.
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Outline of GC Column

WEL-PLOT Q, 30mx0.53mm, 40pm; P/N: 06928-52026 WEL-PLOT AI203, 50mx0.53mm, 25pm; P/N: 06946-53027
Column temperature: 35 C Temperature program: 80 C (keep 5 min).8 ¢/mn ,180 C
Inlet temperature: 250 C Detector temperature: 250 C Detector: TCD Inlet temperature: 250 C Detector temperature: 250 C Detector: FID

PLOT Capillary Column

Use Alumina as the stationary phase, alumina columns can be divided into the following three kinds according to the surface treatment of

alumina.
» WEL-PLOT AL20s/KCL (Modified KCI) » WEL-AL203/M (Modified NazMoO4)
» WEL-AL203s/S (Naz2S04) » Polarity is similar to GS-Alumina, HP PLOT S, HP PLOT M,

Alumina-PLOT, AT-Alumina, CP-Al203/Na2S04

Use divinylbenzene - polystyrene as the stationary phase

Used for analysis of alkanes, methane, air/carbon monoxide, oxides and sulfides of C1-C3 isomers, to C12.

» PLOTQ

Use molecular sieve as the stationary phase (Carbon molecular sieve, 5A molecular sieve)
Mainly used for the detection of permanent gases, such as nitrogen, oxygen, carbon monoxide, methane and other gases.

» WEL-PLOT Molesieve

PLOT Column Ordering Information

Specification Specification P/N

WEL-PLOT Q 30mx»0.32mmx»20um 06928-32014 WEL-PLOT Q 30mx»0.53mmx»20um 06928-52014
WEL-PLOT Q 30mx»0.32mmx»10um 06928-32040 WEL-PLOT Q 30mx*0.53mmx40um 06928-52026
P/N Specification P/N
WEL-PLOT Al203/S 50mx*0.53mmx25um 06951-53027 WEL-PLOT Al203/S 30m»0.53mmx»20um 05951-52020
WEL-PLOT Al203/M 50mx0.53mmx0.25um 06952-53001 WEL-PLOT Al203/S 50mx0.53mmx20um 05951-53020
WEL-PLOT Q 30mx0.53mmx25um 06928-52027 WEL-PLOT Al203/S 50mx»0.32mmx»8um 01951-33037
WEL-PLOT Al203/S 30m»0.53mmx20um 01951-52020

1.3 Dedicated Capillary Column

For separation problem of some complex samples, Welch developed the dedicated column which can be applied to pesticide analysis,
volatile organic compounds analysis, petrochemical analysis, liquor analysis and other aspects with unique performance. It requires short
analysis time with good separation effect, and it is convenient for better qualitative and quantitative analysis.

Application

LengthxInner SizexMembrane
P/N Product ‘ mxmmxpm ‘

01929-32002 Dedicated column A for 30mx0.32mm>x0.5um Organochlorine
01929-52002 pestcide residues 30mx0.53mmx0.5um pesticide

01937-32002 30mx*0.32mmx0.5um

Dedicated column B for Organophosphorus
01937-52002 pestcide residues 30mx0.53mmx0.5um pesticide
01932-22023 BPX-70 30mx0.25mmx0.22uym Analysis of evening primrose oil

Total volatile organic compounds

05935-33003 TVOC dedicated column 50mx0.32mmx1.0um (VOCs) in indoor air
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Outline of GC Column

Product

01936-13002

LengthxInner SizexMembrane

mxmmxum

50mx0.20mmx0.5um

Application

Analysis of gasoline and

PONA dedicated column
01936-23002

50mx0.25mmx0.5um

diesel component

Dedicated column for

05941-32002 . .
wine analysis

30mx0.32mmx0.5um

Composition analysis of
liquor and beer

LengthxInner SizexMembrane

P/N Product ‘ mxmmxpm Application
01929-32002 Dedicated column A for 30mx0.32mmx0.5um Organochlorine
01929-52002 pestcide residues 30mx0.53mmx0.5um pesticide
01937-32002 Dedicated column B for 30mx0.32mm>x0.5um Organophosphorus
01937-52002 pestoide residues 30mx0.53mmx0.5um pesticide

01932-22023 BPX-70 30mx0.25mmx0.22um Analysis of evening primrose oil

05935-33003 | TVOC dedicated column 50mx0.32mmx1.0pm Total volatile organic compounds
(VOCs) in indoor air

01936-13002 | PONA dedicated column 50mx0.20mmx0.5um Gasoline and diesel

component analysis

01936-23002 50mx=0.25mmx0.5um

Composition analysis
of liquor and beer

Dedicated column for
wine analysis

05941-32002 30mx=0.32mmx0.5um

Analysis of Liquor

Analysis column for liquor, 30mx0.32mm, 0.5um; P/N: 05941-32002
Temperature program: 50 C (keep 7 min!_5.<mn, 40 C

Analysis of Organochlorine Pesticide Residues

Dedicated column A for pestcide residues, 30mx0.53mmx0.5um P/N:01929-52002
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Outline of GC Column

WEL-PONA

» Dedicated column for analysis of complex hydrocarbon » Polarity is similar to Petrocol DH, DB-Petro, HP-PONA column

WEL-PONA Ordering Information:

Specification

WEL-PONA, 50mx0.2mmx0.5um 01936-13002

WM-TVOC

» Dedicated column, used for determination of total volatile organic compounds (TVOC) in indoor air

WM-TVOC Ordering information:

Specification

WM-TVOC, 40mx0.32mmx0.33um 05935-30021

WM-PEG20M, WEL-PEG20M

» Polyethylene glycol column » Bond and crosslink with strong polarity » Recommended for fatty acids

WM-PEG20M,WEL-PEG20M Ordering Information

Specification P/N Specification P/N
WM-PEG20M 15mx0.2mmx0.25um 05918-11001 WM-PEG20M 50mx*0.53mmx0.5um 05918-53002
WM-PEG20M 15mx0.2mmx0.5pm 05918-11002 WM-PEG20M 60mx=0.2mmx0.25um 05918-14001
WM-PEG20M 15mx0.25mmx0.25um 05918-21001 WM-PEG20M 60mx0.2mmx0.5um 05918-14002
WM-PEG20M 15mx0.25mmx0.5um 05918-21002 WM-PEG20M 60mx0.25mmx0.25mm 05918-24001
WM-PEG20M 15mx0.32mmx0.25um 05918-31001 WM-PEG20M 60mx0.32mmx0.5um 05918-34002
WM-PEG20M 30mx0.2mmx0.25um 05918-12001 WEL-PEG20M 30mx0.25mmx0.25um 01918-22001

WM-PEG20M 30mx0.2mmx0.5um 05918-12002 WEL-PEG20M 30mx0.25mmx0.5um 01918-22002
WM-PEG20M 30mx0.25mmx0.25um 05918-22001 WEL-PEG20M 30mx*0.25mmx1.0pm 01918-22003
WM-PEG20M 30mx0.25mmx0.5um 05918-22002 WEL-PEG20M 50mx0.25mmx0.25um 01918-23001
WM-PEG20M 30mx0.32mmx0.25um 05918-32001 WEL-PEG20M 50mx*0.25mmx0.5pum 01918-23002
WM-PEG20M 30mx0.32mmx0.5um 05918-32002 WEL-PEG20M 50mx0.25mmx1.0uym 01918-23003
WM-PEG20M 50mx0.2mmx0.25um 05918-13001 WEL-PEG20M 50mx*0.25mmx0.4pm 01918-23022
WM-PEG20M 50mx0.2mmx0.5um 05918-13002 WEL-PEG20M 60mx0.25mmx0.25um 01918-24001
WM-PEG20M 50mx0.25mmx0.25um 05918-23001 WEL-PEG20M 60mx0.25mmx0.5um 01918-24002
WM-PEG20M 50mx0.25mmx0.5um 05918-23002 WEL-PEG20M 30mx0.32mmx0.25um 01918-32001
WM-PEG20M 50mx0.32mmx0.25um 05918-33001 WEL-PEG20M 30mx0.32mmx0.5uym 01918-32002
WM-PEG20M 50mx0.32mmx0.5um 05918-33002 WEL-PEG20M 30mx0.32mmx1.0pm 01918-32003

Dedicated column for 37 kinds of fatty acids

Specification

WM-CN100 100m*0.25mmx0.2um 07965-25011
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Outline of GC Column

Dedicated column for liquor analysis column Column pharmaceutical ethanol analysis
Specification Specification
30mx0.32mmx0.5um 05941-32002 30mx0.32mmx1.0uym 05941-32003-1
Dedicated column for alkyl mercury Column for organic phosphorus agricultural residue

Specification Specification

15mx0.53mmx0.5um 05971-51002 30mx»0.32mmx0.5um 05939-32002

1.4 GC Packed Column

Stationary liquid: OV-1, OV-17, OV-101, OV-225, SE-30, SE-52, SE-54, PRG-400, PEG-600, PEG-1500, PEG-4000, PEG-6000,
PEG-20M, DEGS, EGA, EGS, QF-1, FFAP, DNP, (3, - Diethoxyacetonitrile, silicone oil, apiezon, squalane, DC series and etc.
Support: Aiatomite (Chrosorb series and others), organic support

Adsorbent and polymer microspheres: Porapak series, Proasil series, GDX series, HDG series, SD series, molecular sieve, carbon
molecular sieve, graphitized carbon black, silica gel, aluminium oxide, etc.

Specification: Inner diameter 2-4 mm, length: 0.5-9 m.

< Welch also offers custom-made GC packed columns. Please provide GC model number, column tube type, stationary phase
composition, type and particle size of the solid support, inner diameter and length, and the targeted samples.

GC Packed Column Ordering Information:

1. Packing Materials

Support (e.g. Chromosorb WAW DMCS)
Mesh Number

Stationary Phase A

Stationary Phase A Coated Amount/%

Stationary Phase B

Stationary Phase B Coated Amount/%

2. | Tube materials | oStainless Steel oPassivated stainless steel oGlass oPP

3. | Instrument Model (e.g. Agilent 7890A/ Shimadzu 2014 C) | |

‘
Length/m
OD/mm For Stainless Steel GC packed column, OD is required.
ID/mm For glass packed column, ID is required
Center Distance/mm For glass packed column, Center distance is required

Note:

Before ordering a packed column, first verify that the GAS chromatograph instrument has a column inlet for injecting.
When ordering stainless steel packed column, please provide the instrument type and the outer diameter of the packed column.
When ordering glass packed column, please provide the instrument type and the center distance between the injector and the detector.

Application of GC Column

2.1 Application of GC Column in Chemical Energy Field

Analysis of high carbon fatty acid methyl ester by high temperature resistant crosslinked polar column
Charactertics: The high carbon fatty acid methyl ester can be analyzed to solve the difficulty of high temperature resistance of polar
column. The maximum temperature of modified column can reach 320°C.
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Application in Chemical

Energy Field

Analysis of Biodiesel on High-carbon Fatty Acid Methyl Ester Column
Charactertics: The high carbon fatty acid methyl ester in biodiesel was analyzed to solve the difficulty of high temperature resistance of
polar column. The maximum temperature of modified column could reach 320C.

High Temperature Resistant Crosslinked Polar Column High-carbon Fatty Acid Methyl Ester Column
80 1 Column: WM-INOWAX 30mx0.32mmx0.5um IV 60 Column: WM-INOWAX 30mx0.32mmx0.5um
P/N: 05909-32002 Injector temeprature: 260 C 260] P/N: 05909-32002 Injector temeprature: 260 C
70 Detector temeprature: 260 C 240] 7 Detector temeprature: 260 C
Column temperature: initial temperature 180 C, keep 2min 0] Column temperature:
60- Rate: 10 C/min Final temperature: 260 C 200] initial temperature 180 C, keep 2min
© Othser condition: carrier gas 0.04Mpa 180] Rate: 10 C/min Final temperature: 260 C
160] Other condition: carrier gas 0.04Mpa

140
120
1004
80 -
60 -

40| 1
20 2 3 4 J

2 4 6 8 10 12 14 Min 4 8 12 16 20 24 28 32 36 Min
No. Component No. Component No. Component No. Component
1 Solvent 5 Linolenic acid methyl ester 1 N-dodecane 5 Methyl hexadecanoate
2 Methyl 6 y-linolenic acid methyl ester 2 N-tridecane 6 Methyl stearate
3 Methyl stearatev 7 a-linolenic acid methyl ester 3 N-heptadecane 7 Methyl linoleate
4 Methyl oleate 8 Linolenic acid methyl ester 4 N-nonadecane
Analysis of Oxidation and Aromatics in Gasoline
Charactertics: comply with SH/T 0663 analysis requirements Charactertics: comply with SH/T 0693 aromatics analysis
for alcohols and ethers in gasoline requirements in gasoline
Column: WM-1 50m><0.5.3mm!340pm Pre-cot column0.56mx1/16in 1104 Column: WM-1 50mx0.53mmx3.0um
P/N: 05901-53006 Injector: 250 C Detector temeprature: 250 C mv .
’ o 1001 P/N: 05901-53006
Column temperature: 60 C Other condition: gas pressure 0.04Mpa 8| . .
Back blowing fime: 0.35s Reset time: 23min Te t 1 ve: 60C Injector temeprature: 250 C
acl lowing time: 0.35s Reset time: min lemperature of ten-way valve: 90 Detector temeprature: 250C
[10.2 13 80 | Column temperature: 60 C
0] Other condition: carrier gas 0.04Mpa.
9
1"
10
12
L L L L L L L L L L ,_min
2 4 6 8 10 12 14 16 18 20 22 4 8 12 16 20 24 28 32 36
Min
No. Component | No. Component No.| Component No. | Component No. Component No. Component No. Component
1 Methanol 5 Propanol 9 Isobutanol 13 | Benzene 1 Methanol 5 Isobutanol 9 Toluene
2 Ethanol 6 |Methyl tert-butyl ether | 10 N-hexane 2 Ethanol 6 Butanol 10 Ethylbenzene
3 Isopropanol 7 2-butyl alcohol 11 |1,2-Dimethoxyethane 3 Isopropanol 7 Benzene 11 Dimethylbenzene
4 Impurity 8 Diisopropyl ether | 12 1-butanol 4 Impurity 8 Solvent 12 Mesitylene
Chromatogram of Pyrolysis Gas Group Analyzed by Capillary Column
Charactertics: analyze C1-C7, the olefins are effectively separated from the olefins
Column: WM-PLOT AL203 30mx0.53mmx20um
P/N: 05951-52020 No. Component No. Component
Injector temeprature: 200 C Detector temeprature: 200 C 1 Methane 10 Acetylene
Column temperature: initial temperature 50 C keep 5min Rate: 5 C/min is up to 200 C 2 Ethane 11 n-butene
1123 6 Other conditions: Carrier gas 0.03 Mpa 3 Ethylene 12 Trans Butene
125 4 Propane 13 Isopentane
25 7 11 14 5 Cyclopropane 14 Isobutene
3 6 Propylene 15 Cis-Butene
'?45 4 " 7 Isobutane 16 n-pentane
-4.5 8 10 15 8 n-butane 17 1,3-Butadiene
:5 5 ol 13| e 17 18 9 Propadiene 18 Propyne
6 10 12 16 18 20 22
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22

Analyze Industrial Phenols by Dedicated Column
Charactertics: analyze the components of phenolic products

Column: WM-XE60 50mx0.25mmx0.33um P/N: 05917-23021

mv Injector temeprature: 260 C  Detector temeprature: 250 C
o0 Column temperature: initial temperature 80 C, keep 5min
80 Rate: 3.5 C/min up to 130 C, keep 5min
Rate: 10 C/min up to 180 C
70 Other condition: carrier gas 0.12Mpa
60
"
50 6
40 13
© s 8 12
5'e 16
20
10 4 0 1 ‘f
0 *2 2o
4 8 12" 16 20 24 28 32 36 a0
Min
No. Component No. Component | No. Component No. Component
1 2,6-Dimethylphenol 5 p-Cresol 9 2,5-dimethyl phenol 13 Ethyl between phenol
2 Phenol 6 m-Cresol 10 | 2,3 dimethyl phenol 14 | Unknown components
3 O-cresol 7 2-Ethylphenol 11 | 3,5 dimethyl phenol 15 | Unknown components
4 |2,4,6-Tri 8 | 24-Di 12 4 16 3,4 dicresol

Analyze Purity of P-methoxyphenol by Phenolic Dedicated

Column

Charactertics: analyze purity of p-methyl phenol, and achieve
baseline separation of o-methyl phenol, p-methyl phenol and

m-methyl phenol.

mv

300

250

200

150

2

Calumn: WM-XEB0 50mx0.25mmx0.33um
P/N: 05917-23021

Injector temeprature: 250 C

Detector temeprature: 250 C
Column temperature: 160 C

Other condition: carrier gas 0.08Mpa

3
100+
50 4
1
0
4 8 12 16 20 24 ' 28 | 32 | s
Min
‘ No ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘
‘ 1 ‘ O-cresol ‘ 2 ‘ P-cresol ‘ 3 ‘ M-cresol ‘

Analyze Refrigerant R22 by Dedicated column

Analyze Mixed Gas Refrigerant by Dedicated Column

Column: WM-PLOT AL203 50mx0.53mmx20um
40 P/N: 05951-53020

Injector temeprature: 250 C
Detector temeprature: 250 C
30 Column temperature: injtial temperature 150 C, keep 2 min
Rate: 5 C/min up to 200 C

B! Other ¢ondition: carrier gas pressure 0.04Mpa

Component ‘
R22 |

mvV
50 9
45 Column: WM-PLOT AL203 50mx0.53mmx20um
8 PIN: 06951-53020
40 Injector temeprature: 250 C
Detector temeprature: 250 C
3 Column ftemperature: initial temperature 150 C, keep 5min
w0 Rate: 8 C/min up to 200 C
Other condition: carrier gas pressure 0.04Mpa
25
20 1
4
15 6
2 3 5)7 L 10 1
10- J\
4 8 12 16 20 24 28 32 Min
No. Component No. Component No. Component
1 Methane 5 Acetylene 9 Cls-2-butene
2 R142b 6 R152a 10 R1141
3 R12 7 R41 " R23
4 R32 8 Trans-butene

Analyze Cyclohexane and Benzene

Charactertics: effectively analyze of cyclohexane and benzene.
It can be used to detect benzene or benzene in cyclohexane
cyclohexane

1400

v 2
1200 olumn: WM-INOWAX 30mx0.32mmx1.0um
P/N: 05909-32003
1000 Injector temeprature: 200 C
Detector temeprature: 200 C
0 Column temperature: 70 C
Other condition: carrier gas pressure 0.04Mpa
600
00 1
20
0
7 2 3 4 5 5 7 ] s 0 " Min
‘ No. ‘ Component ‘ No. ‘ Component ‘
‘ 1 ‘ Cyclohexane ‘ 2 ‘ benzene ‘

Analyze Purity of p-phthalic Anhydride by Dedicated Column

in Chromatographic Way

mv

Column: WM-FFAP 3pmx0.32mmx0.5um
P/N: 05911-32002
Injector temeprature: 300 C

Detector t¢meprature: 300 C

Column temperature: initial temperature 90 C, keep 2min

Rate: 10 C/min up to 250 C
Other condition: carrier gas|pressure 0.065MPa

‘ Component

\ Phthalic anhydride |




Application in Brewing Field

Analyze Chloroethane Purity by Capillary Column Analyze methanol purity by Capillary Column

Charactertics: analyze purity of chloroethane and the content of Charactertics: if use capillary column to analyze the trace alcohol

ethanol in chloroethane by capillary column and related impurities in methanol, the methanol tailing would
improve with good separation effect.

1 mv 3
110
% Column: WM-INOWAX 30mx0.32mmx1.0um Columnt WM-INOWAX 50mx0.32mmx0.5um
PIN: 05909-32003 o PIN: 05909-33002
7 Injector temeprature: 150 C ° Injector temeprature: 250 C
Detector temeprature: 150 C 80 Detector temeprature: 250 C
2 Column temperature: 60 C i Column temperature: 60 C
Other condition: carrier gas 0.045Mpa 60 Other gondition: carrier gas pressure 0.06Mpa
15 50
40
10 2 2
5] 20 1 2 4
10
N~
0 y—Y 0
10
-5 T T T T T T T T T -20
1 2 3 4 5 6 7 8 9 Min 2 4 6 8 10 12 14 Min
‘ No. ‘ Component ‘ No. ‘ Component ‘ ‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component‘
[ \ Chloroethane \ 2 \ Ethanol | | 1 |Acetaldenyde| 2 | Acetone | 3 | Methanol | 4 | Ethanol |

2.2 Application of GC Column in Brewing Field

Charactertics: in addition to alcohols and esters, organic acids, such as acetic acid, butyric acid and pentanoic acid can be well analyzed
according to temperature programming. Baseline separation of methanol, acetaldehyde, ethanol and ethyl acetate can be achieved for
temperature-programmed analysis of more components. More components also can be analyzed by temperature programming.

Liquor Capillary Column C1

C1 column can be used to analyze various mixed components of

Liquor capillary column C2

C2 column has been upgraded on the basis of Liquor analysis C1 column,
which can analyze more components such as 3-methiopropyl alcohol,
n-hexanol, etc. Suitable for separation of acids. At present, there are 36
qualitative components

liquor, and there are up to 30 qualitative components at present.

Column: analysis column 30mx0.32mmx0.5um P/N: 05941-32002 Column: analysis column 30mx0.32mm>1.0um P/N: 05941-32003
Injector temeprature: 250 C Detector temeprature: 250 C o Injector temepra.ture. 250¢ Ir.uector temeprature: 250.(:
Column temperature: initial temperature 45 C, keep 7min Rate: 5 C/min up to 140 C , keep Omin Column temperature: initial temperature 50C kesp Smin Ra}g. 5 C/m!n up 0200 C keep 20min
Rate: 10 C/min up to 240 C Other condition: carrier gas pressure 0.04Mpa mv Other condition: carrier gas pressure 0.04MPA
mv 24 27
B 2
97 20
s
7]
6]
28
1 26
‘] 29
3] 18
2 4
\ 3]
i 21 p3 24
0 2
] 2 2 30
o
T T T T T T T T T B 4 8 12 16 20 24 28 32
4 8 12 16 20 24 28 32 36 Min
Mi
" No.| Component | No. Component No. Component No. Component
No.| Component | No. Component No. Component No. Component 1 | Acetaldehyde | 10 Unknown 19 Isobutyric acid 28 | 2-Ethyl butyraldehyde
1 Acetaldehyde | 9 n-butanol 17 Isobutyric acid 25 | Hexanoic acid 2 Methanol 11 Acetal 20 Ethyl isovalerate | 29 | 3-Methylthiopropanol
2 Methanol 10 Ethanoic acid 18 Ethyl valerate 26 | Ethyl oenanthate 3 Ethanol 12 | Ethyl isobutyrate | 21 Furfural 30 Hexanoic acid
3 Ethanol 11 | Ethyl isobutyrate| 19 Butyrate 27 | Heptanoic acid 4 n-propanol 13 | Isoamyl alcohol | 22 Butyric acid 31 Unknown
4 n-propanol 12 | Isoamyl alcohol | 20 | n-hexanol+furfural | 28 | Ethyl octanoate 5 | Ethyl acetate | 14 Unknown 23 Hexanol 32 | Ethyl heptanoate
5 | Ethylacetate | 13 | n-butyl butyrate | 21 | Common valeric acid | 29 | B-phenylethanol 6 2-butanol 15 | Propanoic acid | 24 Ethyl valerate 33 Heptanoic acid
6 2-butanol 14 | n-butyl acetate | 22 Ethyl hexanoate | 30 | Caprylic acid 7 Isobutanol | 16 | Ethylbutyrate | 25 ||sopropylacetic acid | 34 | B-phenylethanol
7 Isobutanol 15 propanoic acid | 23 Pentanoic acid 8 n-butanol 17 n-butyl acetate | 26 Pentanoic acid 35 Ethyl octanoate
8 Acetal 16 ethyl lactate | 24 | 2-ethylbutanoic acid 9 | Ethanoic acid | 18 Ethyl lactate | 27 | Ethyl hexanoate | 36 Caprylic acid

Analyze with Large Diameter Dediacted Column for Liquor Constant temperature analysis of by Small Diameter
Charactertics: can be used for thermostatic analysis and completely Dediacted Column for Liquor
separate methanol, acetaldehyde, ethyl acetate.
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Application in Environmental

Analysis

- 7 Column: dedicated column for liquor analysis 20mx=0.53mmx0.5um m\gk B Column: dedicated column for liquor analysis 50mx0.25mmx0.25um
15 P/N: 05941-59002 P/N: 05941-23001
Injector temeprature: 210 C 12 Injector temeprature: 250 C
40 Detector temeprature: 230 C Detector temeprature: 250 C
a5l Column temperature: 70 C ol 7 Column temperature: 65C
Other condition: Split ratio: 50: 1 Tail blow flow: 30ml/min Other condition: split injection Split ratio: 50:1 Tail blow flow: 30ml/min
304 2 56 carrier gas pressure 0.02Mpa Carrier gas pressure 0.16Mpa
8
25
11 o]
201 4 9 56| 8
1 49 9
12 12
101 14 29 4 13
10 2 15
] 13 15 14
5 1 10| 16
| E—" oA 1 L A A
2 4" 6 8 10 2 1w 18 4 s 12 6 20 2
Min Min
No. | Component | No. | Component No. | Component | No. Component No. Component | No. Component | No. Component No. Component
1 Acetaldehyde | 5 | Ethyl acetate 9 n-butanol 13 Ethyl lactate 1 Acetaldehyde | 5 Ethyl acetate | 9 n-butanol 13 | Butyl acetate
2 Methanol 6 2-butanol 10 Isopentanol | 14 | Ethyl pentanoate 2 Methanol 6 2-butanol 10 | 2-methyl-1-butanol | 14 Ethyl lactate
3 Ethanol 7 Isobutanol 11 |Ethyl butyrate | 15 Ethyl caproate 3 Ethanol 7 Isobutanol 1 Isoamyl alcohol | 15 | Ethyl valerate
4 n-propanol 8 Acetal 12 | Butyl acetate 4 n-propanol 8 Acetal 12 Ethyl butyrate 16 | Ethyl caproate

Analyze the Content of 3-phenylethanol in Black Rice Wine
Charactertics: determine B-phenylethanol in black rice wine with
2-ethyln-butyric acid as internal standard. This method can also be
used for the analysis of other similar yellow rice wine products

2.3 Application of GC Columns in Environ-
mental Analysis

Separation of benzene series samples by capillary column
Charactertics: analyze eight kinds of benzene series

Column: dedicated column for liquor analysis 30mx0.32mmx0.5um  PIN: 05941-32002 samples
v Injector temeprature: 230 C Detector temeprature: 250 C 24
184 Column temperature: initial temperature 50 C keep 2min mv 2] Column: WM-INOWAX 50m>x0.32mmx0.5um
Rate: 10 C/min up to 200 C keep 2min . P/N: 05909-33002
16 Other condition: Split ratio: 50:1 Tail blow flow: 30mi/min 207 Injector temeprature: 250 C
o] Carrier gas pressure 0.04Mpa 18+ Detector temeprature: 250 C
N 1 16 Column temperature: 75 C
124 14 Other condition: carrier gas pressure 0.06Mpa
10 1 2
104
8 8 1 3
] 6 456
4 7 8
2 9
4 24
2 0]
2]
o1
4]
4 8 12 16 20 24 28 32 36 2 4 6 8 10 12 14 ' 16 | 18 | 20 22 24
Min Min
‘ No. ‘ Component ‘ No. ‘ Component ‘ No. Component No. Component No. Component
‘ 1 ‘ 2-ethyIn-butyric acid ‘ 2 ‘ B-benzyl ethanol ‘ 1 Carbon disulfide 4 Ethylbenzene 7 Isopropyl benzene
2 Benzene 5 P-xylene 8 O-xylene
3 Methylbenzene 6 M-xylene 9 Styrene

Analyze the Benzene Series Samples by High Temperature Resistant Capillary Column
Charactertics: comply with HJ 583/584 standards, analyze the maximum temperature of 8 benzene series samples up to 320 C,
more durable than normal benzene column.

mv
o 2 8 aff|er||e 9 Column: WM-PEG20M-HT 60mx0.32mmx0.5um
100 P/N: 05960-34002
™ Injector temeprature: 280 C
80 1 Detector temeprature: 280 C
Column temperature: initial temperature 75 C keep 12min Rate: 5 C/min up to 280 C

o Other conditions: carrier gas pressure: 0.1MPa
60

* No. Component No. Component No. Component

o 1 Carbon disulfide 4 Ethylbenzene 7 Isopropyl benzene
* 2 Benzene 5 P-xylene 8 O-xylene

2 L 3 Toluene 6 M-xylene 9 Styrene

10

0 e Ju

-10

-20 T T T

2 4 6 8 10 12 14 16 18 20 22 Min
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Application in Food

TVOC Column for Rapid Analysis

Charactertics: 8 kinds of volatile toxic and harmful substances in
the indoor environment can achieve baseline separation within 10
min.

Column: WM-TVOC,40mx0.32mmx0.33um P/N: 05935-30021
Injector temeprature: 250 C Detector temeprature: 250 C

26 Column t@mperature: initial temperature 50 C keep 2min
Rate: 10 C/min up to 250 C
Carrier gas pressure: 0.12MPa

mv

9

TVOC Special Capillary Column for Portable Micrometer
Charactertics: it can be used for portable miniature TVOC detector,
which has the advantages of fast speed, good efficiency and
convenient analytical conditions, etc., and is specially customized
for miniature chromatograph

mv
1404 1

Column: WM-TVOC,20mx0.53mmx1.5pm
P/N: 05935-59025

120, Injector temeprature: 250 C
Detector temeprature: 250 C

Column temperature: initial temperature 50 C keep 4min
Rate: 30 C/min up to 250 C

Carrier gas pressure: 0.04MPa

1004

9

40

44 2 2
2]
o] J
2 o
4 o 1 2 3 4 5 6 7 8 9
1 2" 3! P 5 6 | 7 " 8 ' 9 1w Min
Min
No. Component No. Component No. Component No. Component No. Component No. Component
1 Solvent 4 n-butyl acetate 7 Styrene 1 Solvent 4 n-butyl acetate 7 Styrene
2 Benzene 5 Ethylbenzene 8 O-xylene 2 Benzene 5 Ethylbenzene 8 Ortho-xylene
3 Toluene 6 m-xylene 9 n-Hendecane 3 Methylbenzene 6 m-Xylene 9 Undecane
Residue Analysis of Styrene
Charactertics: analyze the residue of styrene in polystyrene Paat : ;
Y y polysty 2.4 Application of GC column in Food Field
Column: YVM-INOWAX 50mx0.32mmx0.5um P/N: 05909-33002 DHA’ EPA Analysis
Injector temeprature: 170 C Detector temeprature: 200 C i . ) . )
Column temperature: 120 C Other conditons: Carrier gas pressure: 0.06Mpa Charactertics: determine the content of DHA and EPA in fish oil
o o ) by GC capillary column
120 Column: WM-InoWAX 30mx0.25mmx0.33pm
mv P/N: 05909-22021
1001 1o Injector temeprature: 260 C
80 Detector temeprature: 260 C
120 Column temperature: initial temperature 190 C keep15min Rate: 5 C/min up to
60 230 C keep 4min Rate: 5 C/min, up to 250 C
© 1o Other conditions: carrier gas pressure : 0.08Mpa
2% 80 2
1
o 60
-20 40
-40
2’ 4 6 s 0 2 4 v 20 1
‘ No. ‘ Component ‘ No. ‘ Component ‘ 0
‘ 1 ‘ Styrene ‘ 2 ‘ Cyclopentanol ‘
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Min
‘ No. ‘ Component ‘ No. ‘ Component ‘
| 1 \ EPA \ 2 \ DHA |
m Analyze Fatty Acid Component
1 . . .
Charactertics: select GC capillary column to detect fatty acid
70
components with good separation effect. The maximum
60 o
temperature of the column can be up to 320 C
50+
Column: WM-PEG20M-HT 30mx0.32mmx0.5um P/N: 05960-32002
407 Injector temeprature: 260 C Detector temeprature: 260 C
Column temperature: initial temperature 180 C keep 2min
% Rate: 10 C/min up to 260 C
2 Other conditions: carrier gas pressure : 0.04Mpa
10 No. Component No. Component No. Component
1 Solvent 4 Methyl oleate 7 a-methyl oleate
o 2 | Methyl hexadecanoate Methyl ester 8 Ethyl linolenate
2 4 6 s 10 12 w Min 3 Methyl stearate 6 y-methyl oleate
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Application in Food

Analysis of Organophosphorus Pesticide Residues in Food
Characteristics: according to the pharmacopoeia, the content of menthol and camphor was detected by the capillary column

mv Column: Organic phosphorus pesticide residue analysis column 30mx0.32mmx0.5um P/N: 05939-32002

9 Injector temperature: 280 C Detection temperature: 270 C
Column temperature: initial temperature 80 C keep 2min Rate: 30 C/min
up to 180 C, keep Omin Rate: 2 C/min, up to 230 C

keep Omin Rate: 10 C/min up to 270 C

Other: 1. carrier gas: N2: 0.08Mpa Hz: 40ml/min

Air 1: 30ml/min Air 2: 20ml/min tailing blow: 30ml/min

2. Injecting way:splitless injection

3. sample concentration(1ng/ul): injection volume: 4ul

No. Component | No. | Component No. Component No.| Component
1 Dichlorvos 5 Diazinon 9 Chlorpyrifos 13 Ethion

, 2 Eliminate scale 6 Acetaldehyde | 10 | Methyl pyrimidine

-25

methamidophos phosphate phosphorus
. . . . 3 Phorate Parhamidophos | 11 Isocarbophos
00 25 50 75 10.0 125 150 175 200 225 Min

4 8 Pyrimidine 12

Analysis of Organochlorine Pesticide Residues in Food

Characteristics: constant temperature analysis of capillary column

to achieve baseline separation benzene hexachloridex and DDT
eight components

Chromatogram Analysis of C1-C6 Organic Acids
Characteristics: constant temperature analysis of capillary column
to achieve baseline separation benzene hexachloridex and DDT
eight components

Column: WM-1701 30mx0.32mmx0.25um

P/N: 05907-32001

Injector temeprature: 230 C Detector temeprature: 230 C  Column temperature: 210 C
Other condition: 1. carrier gas pressure : N2: 0.02Mpa Tailing blow: 30ml/min

550 2. Injecting way: split injection 50: 1
Split volume: 20-30sec/10min
50 3. Sample concentration (1ng/uL): injection volume 1uL

450

400

9
350+
300
0.00 2.00 460 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00

No. Component No. Component No. Component
1 | a- benzene hexachloride | 4 B- benzene hexachloride | 7 op’-ddt
2 Quintozene 5 8- benzene hexachloride | 8 pp’-ddd
3 | y- benzene hexachloride | 6 pp’-dde 9 pp’-ddt

Column: WM-FFAP 30mx0.32mmx0.5um

mv 3 P/N: 05911-32002
N 5 Injector temeprature: 250 C
121 Detector temeprature: 250 C

Column temperature: 170 C
10+ 1 Other condition: carrier 0.04Mpa
8

2 4
6
4
24
04
2
-4
0 4 8 12 16 20 2 28 32
Min
No. Component No. Component
1 Ethanoic acid 4 Pentanoic acid
2 Propanoic acid 5 Caproic acid
3 Butyric acid

Analysis of Formaldehyde, Methyl acetal, Methyl formate,
Methanol and Methyl orthoformate

Analysis of n-Methylpyrazine Residue

Column: WM-INOWAX 30mx0.32mmx1.0um
P/N: 05909-32003

mv 2 13 4 :
Injector temeprature: 250 C
3501 Detector temeprature: 250 C
Colum rre: initial p ire 50 C keep 5min

300 Rate: 8 C/min up to 100 C

Dther conditon: carrier gas pressure 0.04Mpa
250-

200
150. 5
100.

50

Column: WM-INOWAX 30mx0.32mmx0.33um
P/N: 05909-32021

2 Injector temeprature: 240 C

8 Detector temeprature: 240 C
Colum temperature: 140 C
iton: carrier gas pressure 0.04Mpa

mv

Other gor
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Applications in

Pharmacopoeia

No. Component No. Component
1 Formaldehyde 4 i Methanol ‘ No. ‘ Component ‘ No. ‘ Component ‘
2 Methylal 5 Trimethy! orthoformate | 1 | n-methylpyrazine ‘ 2 | Dimethyl sulfoxide |
3 Methyl formate

2.5 Application of GC Column in Pharmacopoeia

According to the provisions of the 2020 edition of Chinese Pharmacopoeia and the actual needs of customers, Welch specially launched
the pharmacopoeia GC detection chromatogram atlas. Welch GC column perfectly conforms to the pharmacopoeia's requirements for
column effect, resolution and tailing factor, etc., with good quality stability and excellent inter-batch reproducibility, which provides a strong
guarantee for pharmaceutical enterprises to monitor drug quality.

Analysis of Tropine Mixed Samples Analysis of the Purity of Noratropine
Characteristics: analyze the reactants of tropine in medicine

mv Column: WM-InoWAX 30m»0.25mmx0.25um P/N:05909-22001
] 1 3 Column: WM-InoWAX 30mx0.25mmx0.25um Injector temperature: 250 C Detector temperature: 250 C  Column temperature: 185 C
229 P/N: 05909-22001 Other conditions: carrier gas pressure 0.06Mpa
20 Injector temperature: 250 C 2
184 5 Detector temperature: 250 C 45 1
16+ 2 Column temperature: 185 C 4
14 Other conditions: carrier gas pressure 0.06Mpa
12] 35
10 4 3
84 25
6 2
4]
15
2]
1
o]
2 0.5
4 o 3
2 4 6 8 10 12 14 16 18 20 2 2 os! -
Min
-1 T T T T T T T
No. Component No. Component 2 4 6 8 10 12 1 Min
1 Solvent methanol 4 B-tropine
2 Tropinone 5 Nortropine ‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘
3 a-tropine ‘ 1 ‘ Solvent methanol ‘ 2 ‘ Nortropine ‘ 3 ‘ Impurity ‘
Analysis of Chloroethanol in Water Analysis of Ethylene Oxide
Characteristics: analyze the 2-chlorine ethanol residue in medical Characteristics: Use headspace injection to analyze ethylene
devices or hollow capsules in accordance with the pharmacopoeia, oxide residue in medical devices or hollow capsules. The column
use water as solvent for direct injection analysis can also be used for 2-chloroethanol analysis
mv mv
Column: WM-INOWAX 30mx0.32mmx1.0um 28] Column: WM-InoWAX 30mx0.32mmx0.5um
1 P/N:05909-32003 P/N:05909-32002
© Injector temperature: 250 C 361 Injector temperature: 250 C
Detector temperature: 250 C 34 Detector temperature: 250 C
14 Column temperature: initial temperature 110 C keep 8min Rate: 15 C/min Column temperature: initial temperature 60 C keep 6min
up to 200 C keep 5min 3.29 Rate: 15 C/min up to 200 C keep 8min
12 Other conditions: carrier gas pressure 0.07Mpa 5] Other conditions: carrier gas pressure 0.05Mpa
10
2.8
8 261 L
e
6 1 244
44 h’—/"/ 2.2
‘ 2
2 - - - - : - T T 2 4 6 s 0 2 w
0 2 4 6 8 10 12 14 16 Min
‘ No. ‘ Component ‘ ‘ No. ‘ Component ‘
‘ 1 ‘ Chloroethanol ‘ ‘ 1 ‘ Ethylene oxide ‘

Analysis of Borneol Capillary Column 1

Characteristics: referring to the analysis requirements of natural borneol and synthetic borneol in the pharmacopoeia, select the capillary
column specified in the pharmacopoeia to detect the content of isobornol and borneol in borneol, and the analysis effect was better than
that of packed column
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Pharmacopoeia

mv

Column: WM-INOWAX 30mx0.32mmx0.5um

P/N:05909-32002

Injector temperature: 250 C

Detector temperature: 250 C

Column temperature: initial temperature 40 C keep 2min Rate: 10 C/min
Final temperature:180 C keep 20min

Other conditions: carrier gas pressure 0.04Mpa

‘ No. ‘ Component ‘ No. ‘ Component
‘ d-borneol ‘ 2 ‘ I-borneol

Analysis of Borneol by Capillary Column 1

Characteristics: to determine the contents of isobornol and borneol in
borneol by capillary column, because this column has better analysis
effect of the than that of the packed column and faster analysis speed
than that of borneol capillary column 1

Analysis of Camphor, Camphor and Safrol in Essential Oil

mv

Column: WM-FFAP 50mx0.32mmx0.5um
P/N:05911-33002

5 Injector temperature: 250 C
v 140 Detector t ture: 250 C
v 2s0 Column: WM-30  30mx0.32mm>x0.5um - etecloriemperature: 299
260 Column sre: initial temperature 80 C keep 3min
P/N:05912-32002 120 i
240 . Rate: 8 C/min up to 220 C
220 Injector temperature: 250 C Other conditions: carrier gas pressure 0.06Mpa
00 Detector temperature: 250 C 100 . gasp OoMp
18] Column temperature: 180 C 1
150 Other confitions: carrier gas pressure 0.05Mpa 80
140 60
120
100 40
80
60 20 J
4
3
20 o L “ MJNA_L X J
0
-20 T T T T T T T T
0 2 4 6 8 10 12 14 Min 4 8 12 16 20 24 28
Min
‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘ ‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘
‘ 1 ‘ d-borneol ‘ 2 ‘ I-borneol ‘ 3 ‘ n-dodecane ‘ ‘ 1 ‘ Camphor ‘ 2 ‘ Borneol ‘ 3 ‘ Safrole ‘

Analysis of Coarse Morpholine
Characteristics: the capillary column is suitable for detecting the
purity of morpholine raw material and the composition of morpho-
line treated with dehydrogenation

Analysis of Morpholine
Characteristics: The column can be used for analysis of related
components of morpholine with good reproducibility and high
resolution

mv mv
= 5 Column: WM-INOWAX 30mx0.53mmx1.0um 140 Column: WM-INOWAX 30mx0.53mmx1.0pm
» P/N:05909-52003 P/N:05909-52003
» Injector temperature: 250 C 120 Injector temperature: 250 C
2 Detector temperature: 250 C Detector temperature: 250 C
18 Qolumn temperature: initial temperature 90 C keep 12min 100 Column temperature: initial temperature 90 C keep 12min Rate: 15 C/min up to 200 C
18 Rate: 15 C/min up to 200 C Other conditions: carrier gas pressure : 0.025Mpa
14 Other conditions: carrier gas pressure 0.025Mpa 80
12
10 60
8
: 3
2 1 2 4
0
2
]
4 8 12 16 20 2 28 32 Min 2 4 6 8 10 12 14 ]
Min

No. Component No. Component No. Component No. Component No. Component

1 Ethanol 4 Hgmme 7 2-(2-chloroethoxy) ethanol 1 Ethanol 4 Hgmme

2 n-methylmorpholine 5 Diethylene Glycol 2 n-methylmorpholine 5 Morpholine

3 Ethyl morpholine 6 3 n-ethylmorpholine
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Application in

Pharmacopoeia

Determination of Ethanol Volatile Substance Analysis of Maleic Anhydride and Succinic Anhydride
Characteristics: according to the determination method require- ~Characteristics: the capillary column is suitable for the detection of
ments of volatile substances in the pharmacopoeia, select capillary ~maleic anhydride and succinic anhydride with high analytical

column to test the purity of ethanol accuracy and symmetry peak
mv | 3 mv 1
o Column: liquor analysis column 30mx0.32mmx0.5um 780 Column: WM-1701 30mx0.32mmx0.25um
P/N:05941-32002 700 P/N:05907-32001
N Injector temperature: 250 C 650 2 Injector temperature: 250 C
Detector temperature: 250 C 600 Detector temperature: 250 C
Column temperature: initial temperature 45 C keep 6min 550 Column temperature: initial temperature 100 Ckeep 5min
% Rate: 10 C/minup to 240 C 500 Rate: 10 C/minup to 250 Ckeep 10min
2 Other conditions: carrier gas pressure 0.04Mpa Other conditions: carrier gas pressure 0.04Mpa
450
400 3
7
350-
A
300
1
250-
24 200
150
0 0.4 0.8 12 16 2 24 28 32 36 4 4.4 48 52 56 IWU 2‘ 4‘ 5‘ 8 " 10 " 12 " 14 " 16 '
Min Min
No. Component No. Component No. Component
1 Acetaldehyde 4 n-propanol 7 Benzene ‘ No. ‘ Component ‘ No. ‘ Component ‘ No. ‘ Component ‘
2 Methanol 5 n-butanol ‘ 1 ‘ Acetonitrile ‘ 2 ‘ Maleic anhydride ‘ 3 ‘ Succinic anhydride ‘
3 Ethanol 6 1-pentanol
Analysis of Plasticizer Analysis of Magnesium Stearate
Characteristics: this capillary column is suitable for detecting the ~ Characteristics: according to the requirement of magnesium
components of phthalate plasticizer in medical packaging stearate analysis in the pharmacopoeia, convert the magnesium
stearate into methyl stearate by capillary column
Column: WM-30 15mx0.32mmx0.25pym Column: WM-InoWAX 30mx0.32mmx0.5um P/N:05909-32002
m 1 P/N:05912-31001 mv Injector temperature: 220 C  Detector temperature: 260 C
4 Injector temperature: 350 C .5 Column temperature: initial temperature 70 C keep 2min Rate: 5 C/min up to 240 C keep 5min
Detector temperature: 350 C Other conditions: carrier gas pressure 0.06Mpa
15+ Column temperature: 320 C o
Other conditions: carrier gas pressure 0.03Mpa %
30 2
25
20
154
104
5]
(R —
5
04 -10
1‘ 2‘ 3 ' 4 ' 5 ' 6 ' 7 8 9 ' 10 ' 11 Min 57
No. Component No. Component o 4 8 12 1 20 PR I in
1 Butanone 3 Dioctyl phthalate ‘ No. ‘ Component ‘ No. ‘ Component ‘
2 Dibutyl phthalate 4 Diisodecyl ortho-phthalate ‘ 1 ‘ Palmitate methyl ester ‘ 2 ‘ Methyl stearate ‘

Analysis of Menthol Camphor

Separation of Acetic Acid and Acetic Anhydride by Capillary
Characteristics: according to the pharmacopoeia, use the capillary

Column
column to detect menthol camphor content
mv 1 _
180 Column: WM-INOWAX 30m>0.32mm>0.33um Column: WM-FFAP 30mx0.32mmx0.65um
00 , P/N:05509-52021 PIN:05911-32045
Injector temperature: 220 C mv 1 2 Injector temperature: 150 C
o Detector temperature: 260 C ° Detector temperature: 150 C
2 of L Co.lumn temperature: 160 C 60 Column temperature: 90 C
100 ther conditions: carrier gas pressure 0.06Mpa Other conditions: carrier gas pressure 0.05Mpa
50
80
60 40
40 2 30
20 3 20
o+
10
-20 L
o1
-40 i,
T T T T T T T T T 1 2 3 4 5 6 7 8 9
0 1 2 3 4 5 6 7 8 9 Min Min
[No. | Component | No. |  Component | No. |  Component | ‘ No. [ Component [ No. ‘ Component |
1] Solvent [ 2 | camphor [ 3 | Menthol | \ 1 \ Ethanoic acid | 2 | Aceficanhydride |
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Pharmacopoeia

Amomum Pogostemon Cablin
800 it 200 g i
750 g WEL-30, 30mx0.25mm, 0.25pm P/N: 01912-22001 180 o WN-54, 30mx0.32mm, 0.25um P/N: 05915-32001
700 Column temperature: 200C  Inlet temperature: 230 C o0 Column temperature: 150 C (keep 23 min) 8 C/min  230C (keep 2 min)
ggg Detector temperature: 250 C Detector FID Inlet temperature: 280 C  Detector temperature: 280 C Detector FID
550 Carrier gas flow rate: CC mode, Nz, 1.5ml/min 140 Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume0.4ul Split ratio: 60:1
igg Injection volume1pl Split ratio: 10:1 120 Sample: 3mg/ml acetaminophen contrast solution, n-hexane as solvent
§400 Sam@e: 0.3mg/ml bornyl acetate contrast solution, anhydrous ethanol as solvent 100:
"~ 350] o °
300, 80 g .
250 60 3 3
200 3
150 0 A
100] L 20; A
50
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 123 456 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
{min] No. Component | Retention | Area Tailing factor]  Plates | Resolution | [Min]
No. Component | Retention Area | Tailing factor| Plates | Resolution 1 n-hexane 1.760 68279 1.110 98722
1 Ethanol 1.301 263183 3.269 21230 2 | atchouli alcohc | 14.440 283 0.966 58573 97.40
2 Bronyl acetate] 2.188 345 1471 83463 26.94 3 n-octadecane| 24.636 149 0.948 | 130743 40.00
Fructus Anisi Stellati
16,000 E
14000 & WM-PEG20M, 30mx0.32mm, 0.25um P/N: 05918-32001
) Column temperature: 100 C _5tmn, 200 C (keep 8min)
12,000 Inlet temperature: 200 C  Detector temperature: 200 C Detector FID
10,000 Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume 1pl Splitless
8,00 Sample: 0.4mg/ml trans-anethole contrast solution, anhydrous ethanol as solvent
6,00
4,000 S " - y
< No. Component Retention Area Tailing fact: Plates Resolutior
2,00 ¢ 1 Ethanol 2095 | 6312721 2.337 87
E— A 2 Trans-anethole 12.207 6128 0.791 84261 18.97
172 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 {min]
Pine Nodular Branch
200, 300; o
}gg ] WM-54, 30mx0.32mm, 0.25um P/N: 05915-32001 280: e WEL-17, 30mx0.25mm, 0.25um P/N: 01916-22001
170 Collimn temperature: 60C (keep 5 min) 5™ 160 C % “mn_300C (keep 10 min) 260 F Column temperature: 80 C_2</mn_100 C
180 Inlet temperature: 200 C  Detector : 320 C Detector FID 24 Inlet temperature: 280 C  Detector temperature: 300 C Detector FID
140 Carrier gas flow rate: CC mode, N2, 2ml/min  Injection volume: 1pl  Split ratio: 5:1 ;gg arfier gas flow rate: CC mode, Nz, 1.5ml/min  Injection volume: 1ul  Split ratio: 5:1
150 Sample: 0.2mg/ml a -pinene contrast solution, anhydrous ethanol as solvent Sample: 0.1mg/ml linalool contrast solution, ethyl acetate as solvent
120f 180§
110 160 4
Y : R 1
80 ~ <
270 [=100:
60
50 80 8
40 6 ]
8 : )
10 ]
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11.5 12 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 11512
[min] [min]
No. Component | Retention Area [Tailing factor]  Plates  [Resolution
No. Retention | Area _[Tailing factor Plates | Resolution 1 |Ethylacetate| 1.715 | 511539 | 0903 | 13244
1 Ethanol | 1.658 | 545052 0579 2638 2 1.830 %9 0965 | 124104
2 a-pinene | 7.196 250 0985 | 88058 49.10 3 2010 280 0.969 118993
4 Linalool 9.560 112 1.009 117821 112.39
Fennel Elecampane
240 L WM-PEG20M, 30mx0.32mm, 0.25um P/N: 05918-32001 ao| B WM-PEG20M, 30m>0.25mm, 0.25um PIN: 05918 22001
I ¥ . i min i
220 Column temperature: 145C  Inlet temperature: 200 C 280 Column temperature: 190 C (keep 30min) 2., 240 C (keep Smin)
200 Detector temperature: 200 C Detector FID ;ig ) Inlet temperature: 260 C Det.emor t.emperature. 280C Dsjtectt.)r FID
180 Carrier gas flow rate: CC mode, Nz, 1.5ml/min o0 Carrier gas flow rate: CC mode, Nz, 2ml/min  Injection volume1ul  Split ratio: 2:1
160 Injection volume1yl  Spiit ratio: 10:1 200 Sample: 0.2mg/ml Cedarolactone, inhomogeneous castanolone contrast solution,
140 Sample: 0.4mg/ml trans-anethole contrast solution, ethyl acetate as solvent hso ethyl acetate as solvent
£120 3 1160
100 = 1140 Q8
80 120 a N
60 100 - S
40 80 /\ «
20 60
40
005 115 225 3354 455 55 ? ‘?_5 7 75 8 85 9 9510 105 11 11.512 12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30[ o
min) " — —] [min
No. Component Retention Area Tailing factor]  Plates Resolutior No. Component Retention Area Tailing fact| _Plates Resolutior]
1 | Ethylacetate | 1.723 | 331796 3.206 9924 1 Ethylacetate | 1067 | 948452 | 4228 1578
2 Trans-anethole|  8.439 343 0.996 40424 56.80 2 Alantolactone 16.922 688 0.983 17421 51.25
3 Isoalantolactone| 22.272 532 1.036 16650 8.92
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Frankincense Somalia Ethiopian Frankincense
11530 3 WM-PEG20M, 30m»0.32mm, 0.5pm P/N: 05918-32002 WM-PEG20M, 30mx0.32mm, 0.5um P/N: 05918-32002
B
1,30 N Column temperature: 50 C (keep 3min) 25 “mn 200 C (keep 1min) Column temperature: 50 C (keep 3min) 2 ¢/mn 200 C (keep 1min)
1,20 Inlet temperature: 200 C  Detector temperature: 220 C Detector FID Inlet temperature: 200 C  Detector temperature: 220 C Detector FID
1,10 Carrier gas: CC mode, Nz, 1.5ml/min Carrief |gas flow rate: CC mode, Nz, 1.5ml/min  Injection volume1pl Split ratio: 20:1
1'33 Injection volume1ul  Split ratio: 20:1 60 Frankincense Somalia
. 80 Frankincense Somalia . Sample: 0.8mg/ml octyl acetate contrast solution,
70 g Sample: 0.8mg/ml a -pinene contrast solution, & 50 anhydrous ethanol as solvent
6004 @ 400}
50 0 anhydrous ethanol as solvent
401 30
30 )
20 S
20 2
10 100§
1
12 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 T2 3 4 % 6 7 8 S 10 W 12 13 14 15 16 17 18 19 )
{min] 900 B {min]
No. Component | Retention Area Tailing fact{  Plates Resolution 8003 No. Componen | Retention Area Tailing fact{  Plates Resolutior|
1 Ethanol 4.363 137074 0.598 12683 70 1 Ethanol 4.373 171514 0.591 10319
2 a-pinene 5.342 821 0.969 172330 9.50 F 2 Octyl acetate|  8.640 228 1.032 927785 41.12
Moschus
Column temperature: 200 C Inlet temperature: 250 C  Detector temperature: 280 C Detector FID Column temperature: 200 C Inlet temperature: 250 C  Detector temperature: 280 C Detector FID
Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume1pl Split ratio: 30:1 Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume1pl Split ratio: 30:1
ggg B Sample: 1.5mg/ml muscone contrast solution, anhydrous ethanol as solvent 24 & Sample: 1.5mg/ml muscone contrast solution, anhydrous ethanol as solvent
700 T WEL-54, 30m=0.32mm, 0.25pm P/N: 01915-32001 22 WEL-17, 30m=0.25mm, 0.25pm P/N: 01916-22001
650 200§
600:
550 18 -
=500 —160] B
(450 £ 5
400
350: 120§
300
250 g 100§
200: ~ 8
150
100: o
50; 40}
0
05 1152 253 354 455 556 657 75 8 85 9 9510 10511 11.512 : 051152 253 354455556 657 758 85 9 951010511 11.5121251313514
min)
No. Component Retention Area Tailing factor|  Plates Resolution No. Component Retention Area Tailing factor|  Plates Resolution
1 Ethanol 1.493 23616 2.403 27792 1 Ethanol 1.247 97561 1.696 45899
2 Muscone 7.412 783 0.922 59574 75.45 2 Muscone 5.824 425 0.931 63850 79.49
Menthol Cloves
WM-PEG20M, 30mx0.32mm, 0.5pm P/N: 05918-32002 WM-PEG20M, 30mx0.32mm, 0.5um P/N: 05918-32002
Column temperature: 120C  Inlet temperature: 250 C Column temperature: 190 C Inlet temperature: 250 C
mV24 Detector temperature: 250 C Detector FID Detector temperature: 280 C  Detector FID
22 Carrier gas flow rate: CV mode Nz pressure: 0.1MPa 1,500 >3 Carrier gas flow rate: CC mode, N2, 1.5ml/min
20 Injection volume: 1pl Split ratio: 10:1 1400 2 Injection volume: 1pl Split ratio: 40:1
" 1,300 .
18 Sample: 1mg/ml menthol contrast solution, anhydrous ethanol as solvent 1200 Sample: 2mg/ml eugenol contrast solution, n-hexane as solvent
16 1,100
14 E 1,000
12 5 900
Z10 = Z 800
0
8 8 700
<
6 600 ©
4 500 8
2 400 ®
0 300
2 200
100
-4 0 1
0 N o 3 Pl s ' 6 ' 7 ' 8 ' o o 12 73 T4 576 7 8 9 M0 1 12 13 14 15
[min] [min]
No. Component | Retention Area Tailing factor|  Plates Resolution No. Component | Retention Area Tailing factor|  Plates Resolution
1 Ethanol 1.210 2355206 1.0 8089 1 n-hexane 1.637 32780 1.728 72668
2 Menthol 4.955 26378 1.0 32194 457 2 Eugenol 8.568 173 4 1.110 48854 77.50
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Folium Artemisiae Argyi

Column temperature: 110 C  Inlet temperature: 200 C  Detector temperature: 250 C Detector FID
Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1yl Split ratio: 10:1
Sample: 0.15mg/ml eucalyptol contrast solution, n-hexane as solvent

39 WEL-30, 30mx0.25mm, 0.25m P/N: 01912-22001

280}
260]
24
220}
20
1804

= 16

2140
121
1004

~
5
8
<

80]

60{

40]

Column temperature: 110 C  Inlet temperature: 200 C  Detector temperature: 250 C Detector FID
Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1pl Split ratio: 10:1
Sample: 0.15mg/ml eucalyptol contrast solution, n-hexane as solvent
WM-PEG20M, 30mx=0.32mm, 0.5um P/N: 05918-32002

500
450
400
350
300

6963

<&250
200

1.942

150
100

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 [min]

[min]
No. Component | Retention Area  |Tailing factor]  Plates Resolution No. Component | Retention Area  [Tailing factor  Plates Resolution
1 n-hexane 1.603 706081 3.835 9921 1 n-hexane 0.903 1733619 2.246 5342
2 Eucalyptol 4.867 212 1.074 72224 47.84 2 Eucalyptol 1.942 196 1.040 13510 17.91
Nutmeg

Column temperature: 110 C  Inlet temperature: 140 C  Detector temperature: 250 C Detector FID
Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1pl Split ratio: 50:1

1,50 Sample: 25mg/ml eucalyptol contrast solution, n-hexane as solvent

Column temperature: 110 C  Inlet temperature: 140 C  Detector temperature: 250 C Detector FID
Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1pl Split ratio: 50:1
Sample: 25mg/ml eucalyptol contrast solution, n-hexane as solvent

0 s
1.40 : WEL-54, 30mx0.32mm, 0.25pm P/N: 01915-32001 450 § WM-PEG20M, 30mx0.32mm, 0.5um P/N: 05918-32002
1,30 8
1,200 E 400
1,10
1,00 350

900} 300
= 800} <
2 700) =250
601 200 g
5004 <
400} 2 10
300) ] 100 ﬂ
20
50
o |
1 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95[min 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 il
min]
No. Component Retention Area Tailing factor|  Plates Resolution No. Component Retention Area Tailing factor| Plates Resolution
1 n-hexane 1.853 169869 2.005 47971 1 n-hexane 1.883 112432 1.799 52231
2 1.932 590 1.020 117519 2.79 2 1.937 623 1.103 56959 1.66
3 Eucalyptol 4.713 140 1.033 78871 62.20 3 Eucalyptol 4.004 284 1.031 46674 38.90

2.6 Other Applications of GC Columns

Amoxicillin Residual Solvent

Column temperature: 40C (keep 4 min) 30 C/min 200 C

Inlet temperature: 240 C  Detector temperature: 250 C Detector FID

Carrier gas flow rate: Hz, 14psi Injection volume: 1yl

Sample: 225 mg isopropanol + 77 mg dichloromethane + 220 mg methanol, dissolve in 5ml DAMC
WM-624, 60mx0.32mm, 1.8um P/N: 03908-34004

mv]

RO RSO RSBV RPBI R BBV RABOVLADS
3.669
5.578

@ 8
S &8
> <
o
U I
-20]
0 1 2 3 1 5 6 7 F) 9 0 11 12 13 14 15 16
[min]
No. Component Retention Width Tailing factor | Resolution
1 Methanol 3.669 0.028 1.32 0
2 Isopropanol 5.578 0.036 1.075 35.122
3 Methylene chloride 5.926 0.03 1.031 6.211
4 DAMC 11.824 0.26 0.556 23.942

Column temperature: 40C (keep 4 min) 30 C/min 200 C

Inlet temperature: 240 C  Detector temperature: 250 C  Detector FID

Carrier gas flow rate: Hz, 14psi Injection volume1pl

Sample: 225 mg isopropanol + 77 mg dichloromethane + 220 mgMethanol, dissolve in 5ml DAMC
WM-624, 30mx0.53mm, 2.0um P/N: 03908-52005

o 3
& : :
@ g "
460 3
440 <
420 i
400
Seo
=340
E320
300
280
260
240
220
200
180
160
140
120
100
& g
2 I
& —
0 1 2 3 4 5 6 7 8 9 10 11
[min]
No. Component Retention Width Tailing factor | Resolution
1 Methanol 1.651 0.02 1.156 0
2 Isopropanol 2434 0.034 1.159 16.964
3 Methylene chloride 2.628 0.031 1.03 3.479
4 DAMC 8.578 0.161 0.582 36.471
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Solvent Separation
Wi-Inowax, 60mx0.52mm, 0.5um  P/N: 03909-34002 900 8 WM-1701, 30mx0.32mm, 1.0ym_ P/N: 03907-32003
440 @ Column temperature: 40 C 850 < .
420 5 [ © Column temperature: 40 C
400 < Inlet temperature: 200 C 800! 2 K Inlet temperature: 200 C
380! . 750 S o :
:;?‘g § Detector tempelgature. Z.Zglg 700! s 7 g Detector temperature: 220 C
320 - stector: 650, N Detector: FID
300! 600,
280 550,
& o
£220 © £450
200 I 400
180! e 350,
160! ~ 300,
140
120 250,
100 200,
80 150
ig 100|
20 50,
Y
0 -50
1 2 3 4 5 & fmin) © 8 9 10 1 12 1 2 [ ) 5 5
No. Component Retention Half width | Tailing factor | Resolution No. Component Retention Half width | Tailing factor | Resolution
1 Acetone 4.388 0.036 1.1 0 1 Methanol 2.005 0.145 0.559 0
2 Methanol 6.528 0.226 0.564 9.611 2 Ethanol 2.469 0.029 0.929 3.135
3 Isopropanol 7.386 0.067 1.14 3.445 3 Acetone 2.775 0.035 1.069 5.55
4 Ethanol 7.7 0.066 1.185 2.787 4 Isopropanol 2.942 0.039 0.943 2.625
Related Substance of Propanediol
Sample: 12mg/ml Diethylene glycol+242.2mg/ml Dipropylene glycol +68.8mg/ml Tripropylene glycol+8.4mg/m No. Component Retention Area Tailing factor| Plates Resolution
Epoxy propane contrast solution, anhydrous ethanol as solvent 1 Propylene oxide 2.159 8.7 1.148 98077 263
WM-PEG20M, 30mx0.32mm, 0.5um P/N: 05918-32002 2 | Anhydrous ethanol |  2.679 613153.3 4.373 11402 1.09
Column temperature: 80 C (keep 3min) 2¢mn, 220 C (keep 4min) 3 | Anhydrous ethanol |  2.855 2025.5 7.041 1086 0.79
Inlet temperature: 230 C  Detector temperature: 250 C Detector: FID 4 Impurity 3.562 1248 3.782 57734 3.49
120 Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1pl Split ratio: 10:1 5 | Dipropylene glycol 11.328 62.5 1016 833078 103.00
ﬂg 6 | Dipropylene glycol | 11.712 37.6 1.056 992838 7.97
105 7 | Dipropylene glycol | 11.749 40.9 0.999 891837 0.78
100 8 | Dipropylene glycol | 11.952 10.5 1.027 938722 4.10
22 9 | Dipropylene glycol | 12.261 9.9 1.065 1020006 6.33
85 10 | Diethylene glycol 12.333 3.5 0.945 1045708 1.50
60 11 | Tripropylene glycol | 13.430 44.9 0.528 506934 17.78
;z 2 12 | Tripropylene glycol | 13.491 19.8 1.052 512213 0.81
65 13 | Tripropylene glycol | 13.607 3.8 1.027 279177 1.30
60 ‘M 14 | Tripropylene glycol | 13.821 1.2 0.941 651177 2.50
> 15 | Tripropylene glycol | 13.863 11 1.046 778881 0.64
0571 152253 354 455 556 6577586 859 9510105111151212.513 13614 14515155 16
) 16 | Tripropylene glycol | 13.932 26 0.832 402300 0.93
min|
frmind 17 | Tripropylene glycol | 14.110 23 0.988 577699 2.20
Content of propanediol Methoxy, ethoxy
Sample: 5000ppm n-hexane, 5000ppm Methyl iodide,
. . 5000ppm lodoethane, 5000ppm 2-lodopropane, benzene as solvent
Sample: 1000ppm 1,2-Propanediol contrast solution, anhydrous ethanol as solvent WM-1301, 30mx0.32mm, 1.8um_P/N: 05905-32004
W’f"'PEGCZOM' 30“70'32m""c°'5,“m P/ N:C°5913'32°,°2 Column temperature: 100C (keep 8 min) 50 C/min 230 C (keep 2 min)
COI“TT temperature: _123:0 C(ke;p 1min) 10 /mln- 2232 D(keep m;lInD) Inlet temperature: 200 C  Detector temperature: 250 C  Detector FID
N nlet temperature: 3 e‘?c"’_" temperature: 250 C .ete?tor Carrier gas flow rate: CC mode, Nz, 1.5ml/min Injection volume: 1pl Split ratio: 20:1
Carrier gas flow rate: CC mode, N2, 1.5ml/min Injection volume: 1pl Split ratio: 10:1 2000 N
500 1,800 5
480 ’
i : 1,600
12 - 1,400
ko 8 1,200
§%§ 1,000 g
8240 600: I o
% 400 E
1?0 " 200
i o .
8 B 05 1152 25 335 4 45 5 55 5 857 75 8 85 9 95 1010511 11512
min]
o 1 2 3 4 5 7 9 10 " 12
min]
No. Component Retention Area  [Tailing factor  Plates Resolution
No. Component | Retention Area  [Tailing factor  Plates Resolution 1 Methyl iodide 2.520 297 1.039 95973 0
1 Ethanol 1.851 477568 4.413 5583 0 2 n-hexane 2747 2674 1.043 75243 6.28
2 Impurity 1 2.052 302 6.579 4496 1.82 3 lodoethene 3.150 911 1.039 80111 9.54
3 Propanediol |  4.857 539 1.195 153604 32.71 4 Benzene 3.499 582569 4.557 15313 444
5 2-lodopropane 3.762 973 0.970 45821 2.87
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Triethanolamine Epoxyethane and Dioxane in Polysorbate 80
Sample: 2ul/ml ethanolamine. diethanolamine triethanolamine contrast solution, water as solvent Ethylene oxide as contrast substance 50ug/ml, water as solvent
Column t wre: gzhg'i“' 302m )(.0'53;;'"&/3'9"";:(;% 05915'15: 006 WM-1, 30mx0.53mm, 1.0um P/N: 05901-52003
olumn temperature: -(keep 2min) min (keep 10min) Column temperature: 190 C Inlet temperature: 250 C  Detector temperature: 280 C Detector FID
Inlet temperature: 250 C  Detector temperature: 250 C Detector FID Carrier gas flow rate: CC mode, N2, 1.5ml/min  Injection volume: 1ul  Split ratio: 40:1
Carrier gas flow rate: CV mode N2, 0.04MPa Injection volume: 1pl  Split ratio: 50:1 g : B ) | T
mv 501
1401 49) o
4] 2
1204 “ &
© = 451
— 3
100 B E £ “
£ ° S 2]
804 S s 2 41
5 5 £ &
60 g s g b
© =] = 37}
w] g 2 g b
P
20- h l h 5
32|
0 L 31
2 7 5 s 10 2 7 6 18 Min TETE 2 28 505 145 £ 65 6 657 75 8 5D 5 W et HAT (518 S 4G T 10 E nn 7 TS A 105 9550
min
No. Component Area Area | Tailing factor| Plates | Resolution - - -
1 Ethanolamine | 3.323 51480 12 38042 o [ No. ] Component [ Retention | Area [Tailing facto] _Plates | Resolution |
2 |Diethanolamine | 6.898 | 54495 12 237269 575 [ 1 [emyeneorive| 3403 | 186 [ 1025 [ 9o7e4 | |
3 Triethanolamine|  9.390 61107 1.1 209097 36.0
System Suitability Dioxane 100ug/ml, water as solvent
4 60,
30. 581
39 56
3854 54
3 501
- 50,
481 3
o e _ g
g a8 % -
E 42
35 40f
3 381
34 361
i 34
3 2|
0705 115 2 25 338 4 45 555 6 657 758 558 85 1010511 15121251 13,514 145 16 15.5 16 165 17 17,518 165 16 19.5 20 05 115 2 25 355 4 45 555 6 657 75 8 658 5101051 11512 12513 13,514 14.5 15 15.5 16 16.5 17 17.5 18 165 19 16.5 20
[min] [min]
No. Component | Retention Area Tailing factor| Plates Resolution l No. | Component | Retention | Area rrailing factor‘ Plates ‘Resolulion ‘
1 Acetaldehyde | 3204 238 1.395 97748 | 1 | Dioxane | 9724 | 384 [ 1400 | 121054 | |
2 Ethylene oxide |  3.520 32 1.297 97930 5.197
Gelatin Hollow Capsules Containing Chloroethanol Gelatin Hollow capsules containing Ethylene oxide
mv g4
v Sample: 3pl /ml chloroethanol contrast solution, water as solvent 1o Sample: 300ug/ml Ethylene contrast solution
WM-PEG20M, 30mx0.32mm, 1.0um P/N: 05918-32003 1 WM-PEG20M, 30m»0.32mm, 1.0uym P/N: 05918-32003
14+ Column temperature: 110 C (keep 8min) Column temperature: 60 C (keep 6min)
15 C/min  200C (keep 5min) 12 15 C/min  200C (keep 8min)
124 Inlet temperature: 250 C 137 Inlet temperature: 250 C
Detector temperature: 250 C Detector FID 81 3 Detector temperature: 250 C Detector FID
0 Carrier gas flow rate: CV mode, N2 61 3 Carrier gas flow rate: CV mode Nz, 0.05MPa
= o
8] § pressure 0.07MPa 49 5 Injection volume: 1pl Split ratio: 50:1
%‘ Injection volume: 1ul  Split ratio: 50:1 2 uET
S =
- 2 0
6 5 g
ps 2] =
4| g 4]
S
0 1 2 3 4 5 6 7 Min
2 4 6 8 10 12 14 16 Min
| No. ] Component ] Rt | Area I‘I’ailing factor‘ Plates [Resolution ]
No. | Component | Rt Area |Ta|||ng factoﬂ Plates | Resolution ‘ | 1 ‘Ethylene oxide‘ 3.000 | 15185 | 1.0 ‘ 91580
[ 1 [chlorohydrin| 8825 | 10674 | 10 | 134364 | |
Analysis of Blood Alcohol by Capillary Column Analysis of Methylsilane and Propyisilane in Ethylsilane

Characteristics: according to the GA/T 842 blood alcohol test
method, the capillary column detection of blood alcohol content can
also be suitable for the analysis of large amounts of water trace
alcohol components.
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mv
2
45 Column: WM-PLOT Q 30mx0.32mmx10pm
w© P/N: 05928-32040
Injection volume: 250 C
35 Detector temperature: 250 C
30 Column temperature: 150 C
3 Other conditions: Carrier gas pressure: 0.04Mpa
25
5
20
15 4
10°
1
5
: I
2 4 6 8 10 12 16 | 18 | 20 22 24
M
No. Component No. Component "
1 Formaldehyde 4 Tert-butanol
2 Ethanol 5 n-butanol
3 n-propanol

Column: GC-MS,WM-PLOT Q 30mx0.32mmx=10um

P/N: 05928-32040 Injector temperature: 250 C Detector temperature: 250 C

Column temperature: initial temperature 80 C keep Omin Rate: 10 C/min up to 200 C

Other conditions: filament avoids the ethylsilane
TiC

617,302 2
1
1‘0 20‘ " 30 i " 4.0 ' " 50 ‘53

Min

‘ No. ‘ Component ‘ No. ‘ Component ‘

‘ 1 Silane ‘ 2 ‘ Trisilane ‘

Analysis of Alcohol Compounds

Aromatic Volatile Organic Compounds (EPA Method 507)

Column: WM-InoWax 30 mx0.32 mmx0.25 pm P/N: 03909-32001

Carrier gas:H2 Constant pressure: 7.0 psi

Column temperature: 40 C(5 min)10 C/min 250 C
8 Injection inlet: 240 C Split
5 Detector: FID 260 C
6 9Injection volume: 0.5 pL
3 4 7
1 2
10
1 2 3 4 5 6 7 8 9 10 " 12
[min]
No. Component | No. Component No. Component
1 Methanol 4 2-Methyl-2-butanol(tert-amyl alcohol) 7 Isobutol
2 Isopropanol 5 2-Butanol(sec-Butanol) 8 Butanol
3 Ethanol 6 Propanol Isopentanol
10 Pentanol

Column: WM-InoWax 30 mx0.32 mmx0.50 pm

P/N: 03909-32002

Carrier gas:H2 Constant pressure: 7.0 psi

Column temperature: 40 C (5 min)10 C/min to 230 C(2min)
Injection inlet: 250 C Split
Detector: FID 300 C

Sample: 1 pL
10
89
o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
{min]

No. Component | No. Component No. Component

1 Benzene 5 m-Xylene 9 1,4-Dichlorobenzene

2 Toluene 6 o-Xylene 10 1,2-Dichlorobenzene

3 Ethylbenzene| 7 Chlorobenzene

4 p-Xylene 8 1,3-Dichlorobenzene

BHA (carcinogen, butylhydroxyanisole) and BHA

C1-C5 hydrocarbons (analysis of hydrocarbons)

Determination of BHT (dibutyl hydroxytoluene)
Characteristics: these two compounds have strong antioxidant
ability and are often used as preservatives in food

Column: WM-17 30m*0.32mm*0.25um
P/N: 03916-32001

Carrier gas:Hz Pre-column pressure: 7.0 psi
Column temperature: 50-240 C, 5 C/min
Injection inlet: 280 C Split

Detector: FID 280 C

1 Injection volume: 1 pL

(S
0 T2 3 4 5 6 7 § 9 10 1
[min]
No. Component No. Component
\ 1 \ BHT \ 2 \ BHA |

3 4
7 Column: WEL-PLOT Al203/S 30 m»0.53 mmx15.00 ym
P/N: 06951-52038
6 Carrier gas:H2 Pre-column pressure: 2.5 psi
Column temperature: 100 C
5 Injection inlet: 250 C Split
8 Detector: FID 220 C
1
5 13
12
1
10 14
9 15 16
0 1 2 3 4 5 6 7 8
{min]
No. Component | No. Component No. Component |No. | Component
1 Methane 5 | Cyclopropane| 9 Propadiene 13 | iso-Butylene
2 Ethane 6 Propylene 10 Acetylene 14 c-2-Butene
3 Ethylene 7 iso-Butane 11 t-2-Butylene 15 iso-Pentane
4 Propane 8 Butane 12 1-Butene 16 Pentane
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C5-C40 Hydrocarbons (Analysis of Hydrocarbons) Analysis of Ester Compounds

(Dimethyl phthalate, diethyl phthalate, phthalate esters)
Column: WM-1 30 mx0.32 mmx0.10 ym
. PIN: 03901—3200? Column: WM-5MS 30 mx0.25 mmx0.25 um P/N: 03904-22001
Carrier gas:H2 Pre-column pressure: 10 psi 2 Carri Ho P | 12 psi
8 Column temperature: 40 C(5 min)5 C/min 340 C ! armer gasiz Fre-column pressure: 12 pst
! Iniection inlet: 340 C Sl (Column temperature: 60 C(1 min)20 C/min to 220 C(1 min)5 C/min to 280 C (5 min)
5 njection inlet: plit 3 Injection inlet: 250 C Split Detector: FID 300 C
Detector: FID 340 C 4 - .
o Injection volume: 100 pg/ml 0.6 pL
Injection volume: 1 pL 14
9
" 13
45
7 10
3
2 12
1
13
14
] 15 16 17 18 19
l | J 1 | 1
G 5 70 5 20 25 30 3% 20 y3 50 55 07 8 9 10 W 12 13 14 15 16 17 18 19 20 21 22 23 24 25
[min] [min]
No. Component No. Component
No. | Component | No. | Component | No. | Component | No. | Component 1 Dimethyl phthalate(DMP) 9 Dihexyl phthalate(DHXP)
1 n-C5 6 n-C10 11 n-C16 16 n-C28 2 Diethyl phthalate(DEP) 10 Benzyl butyl phtt )
> C6 7 ci1 2 ci7 17 C32 3 Disobutyl phthalate(DIBP) 11 | Bis-n-Butoxyethyl) phthalate (DBEP)
3 n-C7 8 n-C12 13 n-C18 18 n-C36 4 Dibutyl phthalate(DBP) 12 Dicyclohexyl phthalate(DCHP)
2 n-C8 9 nC1a 14 1-C20 19 G40 5 Bis(2-Methoxyethyl) phthalate(DMEP) 13 | Bis(2-Ethylhexyl) phthalate (DEHP)
5 n-co 10 n-Cc15 15 n-C24 6 Bis(4-Methyi-2-pentyl) phthalate(BMPP) 14 Diphenyl phthalate
7 Bis(2-Ethoxyethyl)phthalate(DEEP) 15 Di-n-octyl phthalate (DNOP)
8 Dipentyl phthalate(DPP) 16 Dinonyl phthalate (DNP)
Naphthas Analysis
(Petroleum products, chemical light oil hydrocarbon compounds)
Column: WEL-PONA 50 mx0.20 mmx0.50 pm
18 Carrier gas:Hz Pre: colum:/g;eilz:::. 11?30;: No. Component No. Component
589 19 - - . |
2| 4 7 fo 12 Column temperature: 35 C(30 min)2 C/min to 200 C 1 Propane 15 2 Methylhexane
Injection inlet: 200 C Split 2 Isobutane 16 2, 3-Dimethylpentane
16 Detector: FID 250 C 3 Butane 17 3-Methylhexane
Injection volume: Naphthas 0.5 pL 4 Isopentane 18 Heptane
28 5 Pentane 19 Methylcyclohexane
15 21 6 2, 2-Dimethyl butane 20 Toluene
7 Cyclopentane 21 2-Methylheptane
a7 8 2-Methyl pentane 22 4-Methylheptane
20 25 9 3-Methyl pentane 23 Octane
26 10 Hexane 24 Ethylbenzene
27 11 2, 2-Dimethyl pentane 25 m-Xylene
! 111 24 12 Methylcyclopentane 26 p-Xylene
L 13 2, 4-Dimethylpentane 27 o-Xylene
—l e 14 Benzene 28 Nonane
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Organics Acids Determination of Small Molecular Organic Acids PAHS Determination of Polycyclic Aromatic Hydrocarbons

Column: WM-5MS 30 mx0.25 mmx0.25 ym

P/N: 03904-22001

Carrier gas:H2 60 cm/sec

Column temperature: 45 C(1 min)25 C/minto 250 C

Column: WM-FFAP 30 mx0.25 mmx0.25 ym P/N: 03911-22001
Carrier gas:H2 Pre-column pressure: 10.0 psi
Column temperature: 100 C (5 min)10 C/min to 250 C

Injection inlet: 250 C Split . 6 - 5 C/minto 265 C 25 C/minto 325 C
) Dgtector. FID 300 C 1 23 Injection inlet: 300 C Split
Injection volume: 0.5 uL 5 8 Detector: FID 320 C

Injection volume: 100 pg/ml 0.6 pL




Application in

Other Aspects

No. Component | No. Component | No. Component | No. Component No. Component No. Component
1 Acetic acid 4 Butyric acid 7  |Isocaproic acid | 10 Octanoic acid 1 Naphthalene 9 Benz(a)anthracene
2 Propionicacid| 5 |lIsovalericacid| 8 Caproic acid 11 Decanoic acid 2 Acenaphthylene 10 Chrysene
Isobutyric acid| 6 Valeric acid 9  |Heptanoic acid 3 Acenaphthene 11 Benzo(b)fluoranthene
4 Fluorene 12 Benzo(k)fluoranthene
5 Phenanthrene 13 Benzo(a)pyrene
6 Anthracene 14 Indeno(1, 2, 3-cd)pyrene
7 Fluoranthene 15 Dibenz(a, h)anthracene
8 Pyrene 16 Benzo(g, h, i)perylene
Determination of Refinery Gas Solvent | Determination of Residual Solvent
Column: WEL-PLOT Al203/S 30 mx0.53 mmx15.00 ym Column: WM-InoWax 30 mx0.53 mmx1.00 um P/N: 03909-52003
3 4 P/N: 06951-52038 Carrier gas:Hz2 Pre-column pressure: 2.5 psi
Carrier gas:Hz2 Pre-column pressure: 2.5 psi Column temperature: 40 C(5 min)10 C/min to 260 C (7 min)
2 Column temperature: 35 C(2 min)5 C/min to 150 C Injetion inlet: 250 C Split Detector: FID 300 C
Injection inlet: 250 C Split Injection volume: 0.5 pL
Detector: FID 220 C
! . 10
3 45 9
1 2 3 a4 5 6 2 6
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No. Component | No. Component | No. Component No. Component
1 Methane 6 Propylene 11 Q.Z,Butybne 16 Pentane [0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
2 Ethane 7 | isoButane | 12 | 1-Butene | 17 |1,3-Butadiene ml
3 Ethylene 8 Butane 13 | iso-Butylene 18 Propyne
4 Propane 9 Propadiene 14 | c-2-Butene No. Component No. Component
5 | Cyclopropane| 10 Acetylene 15 | iso-Pentane 1 Pentane 18 iso-Butanol
2 Hexane 19 iso-Amyl acetate
3 Cyclohexane 20 Ethylbenzene
Solvent Il Analysis and Determination of Residual Solvent 4 Triethylamine 2 p-Xylene
5 Acetone 22 m-Xylene
6 Methyl acetate 23 o-Xylene
Column: WM-1 30 mx0.53 mmx3.00 ym_P/N: 03901-52006 7 Tetrahydrofuran(THF) 24 Propylbenzene
Carrier gas:Hz2 Pre-column pressure: 3.0 psi 8 Tetrachloromethane 25 tert-Butylbenzene
1 Column temperature: 40 C(5min)10 C/min to 260 C (7 min) 9 Ethyl acetate 26 Pentanol
Injection inlet: 250 C Split 10 Methanol 27 Phenylethylene
22 Detector: FID 300 C 1 Methylene chloride 28 Cyclohexanone
14 Injection volume: 0.5 pL 12 Ethanol 29 Acetic acid
18 2 13 Acetonitrile 30 Benzaldehyde
” 14 Chloroform 31 DMSO(methyl sulfoxide)
15 Toluene 32 Ethylene glycol
3 " 19 24 16 1,4-Dioxane 33 Acetoph
27 ” cetophenone
17 Butyl acetate
1 67 12 (1 n 25 N
s 8 p1e 1647
13
U
1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
Determination of Substituted Aniline Compounds
No. Component No. Component
1 Methanol 15 Triethylamine 1
2 Ethanol 16 Pyridine 1
3 Acetonitrile 17 N,N-dimethylformamide
4 Acetone 18 Toluene 2 34 6 9
5 Isopropanol 19 Dimethyl sulfoxide (DMSO) 8 12
6 Pentane 20 Butyl acetate 17
7 Methylene chloride 21 N, N-dif hyl: ide (DMAC) 5 7 10 13 15
8 Propanol 22 Ethylbenzene 14 18
9 sec-Butanol 23 Cyclohexanone '
10 Chloroform 24 Phenylethylene
11 Tetrahydrofuran(THF) 25 Benzaldehyde
12 Butanol 26 tert-Butylbenzene
13 Tetrachloromethane 27 Acetophenone
14 Ethylene glycol \‘L
JS ) AWV L
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